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THE idea of electricians, radio service men and other mechanically inclined 
men, servicing Air Conditioning and Refrigeration Units is self-evident and 
the thought has occurred to some untold thousands ever since air condition* 
ing equipment has been installed in public auditoriums, theatres, studios, depart* 
ment stores, office buildings and manufacturing plants. Tfce tremendously broad 
possibilities in this new industry are bound to give emp7 0| ment and success to 
men far-sighted enough to see its advancement and development. We quote an 
excerpt from Mr. Hugo Gernsback's editorial which appeared in the Septemb-r. 
1933 issue of Everyday Science and Mechanics: 

"/ advise young and progressive wen to go into the air- 
conditioning business during the next few years; because, 
this, without a doubt, is the coming industry in this coun- 
try. Thousands of small firms will spring up, undertaking 
to air-condition private houses, small business offices, 
factories, etc. We are not going to tear down every 
building in the United States immediately. It will be a 
gradual growth; yet small installation firms will air-con- 
dition small houses, and even single offices in small 
buildings." 

This is only partial proof of the certain success of this new field. Further 
assurance is that engineering schools have already added many important courses 
on air conditioning to their regular curriculum. Architects and building con- 
tractors are giving considerable thought to installation of this equipment in 
structures which are now being planned and built. The beginning of this busi.iss 
will probably be similar to the auto and radio industry, but in a few short years 
il will surpass these two great fields. 



Official Air Conditioning Service Manual 



352 Pages 
Over 600 Illustrations 

9" x 12" in Size 
Flexible, Loose Leaf 
Leatherette Cover 



MAIL COUPON TODAY! 



GERNSBACK PUBLICATIONS Dept. R0734. 

99 Hudson Street. New York. N. Y. 

Gentlemen: Enclosed you will find my remittance of Two Dollars for 
which you are to send me One Copy of the OFFICIAL AIR CONDI- 
TIONING SERVICE MANUAL, postage prepaid, as soon as it comes 
off the press. I am to pay the additional Two Dollars to postman when 
it is delivered. It is understood that the regular price of the book will 
be FIVE DOLLARS when it comes off the press, and I am now paying 
only a pre-oublication price of Four Dollars. 



Name 



Address 



City State — 

(Send remittance in form of check, money order or unused U.S. Postage 
Stamps. Register letter tf it contains stamps or currency. ) 



The OFFICIAL AIR CONDITIONING SERVICE MANUAL is being 
edited by L. K. Wright, who is an expert and a leading authority on air condi. 
tioning and refrigeration. He is a member of the American Society of Refrig* 
erating Engineers, American Society of Mechanical Engineers, National Associa- 
tion of Practical Refrigerating Engineers; also author of the OFFICIAL 
REFRIGERATION SERVICE MANUAL and other volumes. 
In this Air Conditioning Service Manual nearly every page will be illus- 
trated; every modern installation and individual part carefully explained; 
diagrams furnished of all known equipment; special care given to the servicing 
and installation end. The tools needed will be illustrated and explained; thera 
will be plenty of charts and page after page of service data. 

Remember there is a big opportunity in this new field and plenty of money 
to be made in the servicing end. There are thousands of firms selling installations 
and parts every day and this equipment must be cared for frequently. Eventually 
air conditioning systems will be as common as radios and refrigerators in homes, 
offices and industrial plants. Why not start now— increase your earnings with a 
full- or spare-time service business. 

You have the opportunity to get your copy of the OFFICIAL AIR 
CONDITIONING SERVICE MANUAL today — at a savins of ONE DOLLAR. 
When the book comes off press, which will be July 1st, the price will he 
S5 00 a copy. YOUR ORDER TODAY BRINGS YOU A COPY fr'OK $4.00. 
POSTAGE PREPAID. This is our usual courtesy, pre-publication offer which 
enables us to determine the approximate print order for the first press run. 
Send us the coupon today, together with a deposit of $2.00. When the book 
reaches you, you pay the other $2.00. 

Here are some of the chapter heads of the AIR CONDITIONING 
SERVICE MANUAL: 

Contents in Brief 

History of Air Conditioning; Fundamental Laws; Methods of Refrigeration; 
Ejector System of Refrigeration; Compression System of Refrigeration; Refrig- 
erants; Lubricating Oils; Liquid Throttle Devices; Servicing Expansion and 
Float Valves; Servicing Refrigerating Systems: Control Devces; Thermodynamics 
of Air Conditioning; Weather in the United States; The Field of Air Condition- 
ing; Insulating Materials; Heat Transmission Through Walls; Complete Air 
Conditioning systems; Estimating Requirements for the Home. Small Store, 
Restaurant; Layout of Duct Systems; Starting Up a System; Operating and 
Servicing Air Conditioning Systems; Air Filtration, Ventilating and Noise Elim- 
inating Devices; Portable Electric Humidifiers and Room Coolers; Automatic 
Humidifiers; Air Conditioning Units for Radiator Systems and Warm Air 
Systems; Central Conditioning Units, etc. 

GERNSBACK PUBLICATIONS, INC. 

99 Hudson Street New York, N. Y. 
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LEARN RADIO IN II WEEKS) 

MM 



FORM TRAINING 

AfTER YOU GRADIMJE 

I am making an offer that no other school has dared to do. 
I ll take you here in my shops and give you this training 
and you pay your tuition after you have graduated*. 
Two months after you complete my course you make your 
first payment, and then you have ten months to complete 
your payments. There are no strings to this offer. I know 
a lot of honest fellows haven't got a lot of money these 
oays, but still want to prepare themselves for a real job so 
they won't have to worry about hard times or lay offs. 

I've got enough confidence in these fellows and in my 
training to give them the training they need and pay me 
back after they have their training. 

If you who read this advertisement are really interested 
in your future here is the chanec of a life time. Mail the 
coupon today and 111 give you all the facts. 




A scene hi the big, busy Radio Shops at Coyne. Here you see 
fellows working on rati Radios— -not reading about them from 
books or lessons. This is THE way to prepare for the big- 
money field of Hadio ! 



TELEVISION and TALKING PICTURES 

rr vpK^m 18 a,rCady , he , re ! Soon there ' H be a demand for THOUSANDS of TELEVISION 
..11 r-V-J ih f 1 man wh ° learns Television no>v ean have a great future in tins great 
field Get in on the ground-floor of this amazing new Kadio development! Come to COYNE 
% ld 11 ! ear » Television on the very latest, newest Television equipment. Talking Picture and 
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new 
Radio field just .beginning to grow! Prepare NOW for these wonderful opportunities! Learn 
Radio Sound Work at Coyne on actual Talking Picture and Sound Reproduction equipment. 

PREPARE NOW and be 
ready tor Radio's many 
opportunities 

Forget pay-cuts— lay-offs — unemployment! Don't be tied down to 
au untrained man's future. You NEED TRAINING IN A FAST- 
GROWING MONEY-MAKING TRADE. Here's your chance of a 
lifetime to get it! Hundreds of opportunities now open in Radio. 
My sensational offer, explained below, makes it possible for you 
to START AT ONCE! 

The right way to learn Radio is the Coyne way — not by books, 
but by actual, practical work on actual Radio, Television and 
Sound equipment. Here at Coyne you'll service and operate scores 
of modern Radio receivers, huge Broadcasting equipment, late typo 
Television apparatus, Talking Picture machines, Code transmitters 
and receivers, etc. In 10 weeks you can step into a REAL JOB, 
leading to a salary 0 f $50 a week and UP!. 

ALL PRACTICAL WORK 
At COYNE in Chicago 

ALL ACTUAL, PRACTICAL WORK. You build radio sets 
install and service them. You actually operate great Broadcast' 
ing equipment. You construct Television Receiving Sets and ac- 
tually transmit your own Television programs over our mod- 
ern Television equipment. You work on real Talking Picture 



machines and Sound equipment. You learn Wireless Operating on 
actual Code Practice apparatus. We don't waste time on useless 
theory. We give you the practical training you'll need — in 10 
short, pleasant weeks. 

MANY EARN WHILE LEARNING 

You get Free Employment Service for Life. And don't let lack 
of money stop you. Many of our students make all or a good part) 
of their living expenses while going to school and if you should 
need this help just write to me. Coyne is 33 years old. Coyne 
Trainingistested— proven beyond all doubt. You can find out every- 
thing absolutely free. Just mail coupon for my big free book! 
H. C. LEWIS, Pre*. RADIO DIVISION Founded ISO* 

COYNE ELECTRICAL SCHOOL 

500 S. Paulina St., Dept. 4 B 8H Chicago, 111. 
«i!~L?PJl^?JE2?iiy Sor AH the Facts 

i H. C. LEWIS, President 

\ Radio Division, Coyne Electrical School 

500 S. Paulina St., Dept«4B«8H Chicago, 111. 

Dear Mr. Lewis: Send me your big FREE Book; details of 
your FREE Employment Service; and tell me all about your 
special offer of allowing me to pay for training on easy monthly 
terms after graduation. 
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IN OUR NEXT FEW ISSUES: 



CONVERTING OLD RECEIVERS. A good many requests 
have been received from experimenters regarding the con- 
version of certain old, but still popular receivers, to in- 
corporate improved tubes and circuits — for instance, 
screen-grid, pentode and multi-purpose tubes, and A.V.C. 
operation. In the forthcoming issue we will have pertinent, 
definite data and procedure of this type concerning some 
of the more widely-used, old-style sets. Service Men who 
are more versed in theory will find this information a con- 
siderable time-saver in that considerable calculation work 
is eliminated for them. 

6 TUBE PORTABLE. Portable receivers are in wide de- 
mand at this time of the year. And not only are they handy 
around vacation time, but they can be counted on to 
perform alt year 'round in rural districts when line-power 
supply is generally unavailable. A small and efficient 5 
tube set, all self-contained, will be illustrated and de- 
scribed in complete detail, in an interesting article to 
appear in the forthcoming issue. 
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I will Train You at Home 

in your spare time 

fe %0D JOB 

in Radio 
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Owes a Lot 
to N. R. I. 

"After finishing my 
tenth lesson, 1 stnrtod on 
my lirsr job. After that. 
Jobs camp rolling in and 
1 f i mi ni I myself with a 
8ur|»l us of money with 
wh fell t»> continue imying 
for my Course. My first 
year's record was I OS 
Kadio jobs. I liavo 
cleared !0."i to date in 
&l>are time." 
.fohn 1 1 earl 
<it;-."»:i .larv Ave. 
Maspeth, L. I., N. Y. 



Free Book 
Tens How 

Mall Coupon! 



Service Manager 
Earns $200 Month 

"As Kadjo Service Man- 
ager for Ster««hi's four 
Nashville Stuns, my 
earnings are around %ll\m 
a month. My X.U.I, 
training i-uuhles in* 1 to 
keep «ni r customers satis- 
fied." 

II. Lfftwirh 
Slerrhi Urns. Stores. Inc., 
Nashville, TetiD. 



$120 a Month 
In Spare time 

"I'm servicing from 'A 
to it s^ts daily in spare 
lime and average $120 a 
month from my Itadio 
work. I still hold my 
regain r day joh. I owe 
my success to N.It.l." 
A. E. Farmer 
101 li Denisou St. 
Muskogee, Okla. 



fiet away from disagreeahle jobs 
with no future. From skinny, little 
I*iy envelopes. From skimping 
■ long, just ha rely getting hy, hut 
not getting ahead. 1 mi. N'T ITT IT 
WITH Til KM ANY MiXCKlC (Jet 
into ii tield with a fuiui-e. Aei to- 
day to put yourself ahead. Mail the. 
coupon fur my free d-l-page hook 
thai tells how you ejui train at 
home in your spare lime io he a 
Itadio Kxpert : about my Course that doubles an.l triples 
lS\\»l my 1,1 f ,m,, - v W,,M ,:ikr M-Mli THAT CiH'l'ON 

->U>\ and take the lirsi step toward a real future. 

Real Opportunities Ahead in Radio 
for Trained Men 

It's hard to find :i Meld with more opportunity awaiting 

the trained man. Why in VX\\ f the worst 'depression 

years the Uudio Industry sold ^I'lri.iXHl.ooo worth of sets 
and parts! Itadio set sales i in- reused -l.Y , . tube ssiles in- 
creased J.".' ; I Over .'500.000 people worked in the industry. 
It s a gigantic husines>. even in the worst hiisiness years*. 
And look what's ahead: Millions of sets an- becoming 
ohsolete aumially. Iti.UtNMHM) sets are in operation on which 
nver *JOO.lMH).000 an* spent eaeh year for repairs, servicing, 
new I lilies, etc. liroadeastilig stations pnv their employees 
(exclusive of artists) approximately $j:i.lMM>,000 a vear. 
Advertisers pay 000 great hroadeast ing stations over *7.V 
OUD.OOO a year for radio time and talent. These figures are 
so hig that they're hard to grasp! Vet they're all true! 
Here is a new indii.-try that has grown to n commercial 
giant ! X« wonder great business leaders predict a brilliant 
future lor Hi is groat and growing husiuess! 

Get Into This Field With a Future 

There's opport unity for you in Kadio, Its future is cer- 
tain. Television, short wave, police Uudio. automobile 
Itadio, loud speaker systems, aircraft Kadio — in every 
hraueh. developments and improvements are taking place. 
Here is a real future for thousamls ami thousands i»r men 
who really know Itadio. Cct the training that opens the 
road to good pay, and suceess : Send me the coupon now. 
and get full particulars on how easy and interesting 1 make 
learning at home. Head tho letters from graduates who 
arc today earning real money in this fascinating industry. 

Many Make $5. $10. $15 a Week Extra in Spare 
Time Almost at Once 

My hook also irdls how many of my students made $o, 
$lo. *l."i a week extra in spare lime. 'soon after they en- 
rolled. I give you plans and ideas that have madu good 
spare time rnoney~$°.00 to $1,000 a year— for hundreds of 

"the one that pavs for 



SPECIAL Radio Equipment 
for Broad Practical Experience 
GivenWithout Extra Charge 

*~ Course is not all theory. I'll show you how 
lo \im? m j ^lo-fal Itailfo equipment for 
conducting oxp-eriim-uis and huilding 
Limuts whtt'h ilhiHtiate important 
■principles u si I lo sueli well-known sets hi 
Weslinghou^e. General Kta-trir, I Mi I loo. it. 
Ci * . \ I 'or. Majestic, and others. You 
work out with your own hands many of 

. the thlnKs \f ii rt.nl i r U'-oon book-t. 

This 50-50 method of training 
make* learning at home ea>y, in- 
A — * lere>tlnc. fascinat- 

ing, intensely prac- 
1 1 < u I . You 
learn how 
sets work, 
why thev 
work and 
how to make 
them work 
IvUen flicynre 
oul of order. 




SPECIAL FREE OFFER 




Art now and receive tn addi- 
tion lo my bin free book. 
"Kieh Itewani* In Kadlo." 
this Servire Manual on JJ.C. 
A.C.. and Ilatlery operated 
8eU. Only my students rould 
have thi.s book In tliu past. 
Now readers of this magazine 
who mall the coupon will re- 
ceive it free. Ove matting 
hum. noises of all kinds, fad- 
ing signals, broad tuning. 
lnwl« and oscillations, joor 
distance reception, distorted 
or muffled signals, piwr Audio 
anu llaillo Frequency amalt- 
llfallon and other vital In- 
formal inn is contained in it. 
(Jet a rreo copy by mailing 
the coupon below. 



fellows 
itself." 



My Course is famous 



Money Back if Not Satisfied 



I am so sure that X.U.I, can train von satisfactorily that 
1 will agree in willing to refund every pennv of vo in- 
tuition if you are not satistied with 'my Lesson* and 
Instruct ion Service upon completioti. You'll get a 
copy of this Agreement with my hook. 

64-page Book of Information Free 

Cet your copy today. It's free to anv ambition* fel- 
low over lo years old. It tells von" a hoot Iladio's 
spare time and full time joh opportunities : it tells von 
all altout my Course: what others who have taken it 
are doing and making. I'M nil out what Kadio offers 
Yi»C without the slightest ohligation. MAIL Till-' 
NO\v'° X 011 ,,nv '* loiM,> or I )ilst( ' il on a P«>t card 

J. E. SMITH, President 
National Radio Institute, Dept. 4GX 
Washington, D. C. 



I have doubled 
and tripled the 
salaries of many 
Find out about 
this tested way 





J. E. SMITH. President 
National" Radio Institute, Dept. 4GX 
Washington. D. C. 

Itrnr Mr. Sr-ith I oj-a io lake advantage of your 
Pimlil Offer. Send >«-ur ■■ muf-l "Trouble Shoot- 
ing i- l»c \< it .1 Ilatt n ><.i-i-- at 1 1 v>ur 1) wk 
Rid. iuvardt In Hadi.K'' which explains Iladio's Op- 
port unit for b letter pay and your method of training 
men at home in spare time. I understand ibis request 
dou> not olillc.itc me. (lMeu^e prlnL alaitdy 1 
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TO THE MINUTE. Mail coupon below for your books. 
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And How To Use Them 
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Book No. 2 

Modern Vacuum Tubes 

And Ho* They Work 
By ROBERT HERTZBERG 

With complete Technical Rats on All 
Standard and Many Special Tudm. 
(Just reused.) 

Book No. 3 

The Superheterodyne 
Book 

All About Superheterodyne* 
By CLYDE FITCH 

Ho* They Work. How to Build and 
How to Service Them. 



Book No. 4 

Modern Radio Hook Ups 

The Best Radio Circuits 
By R. D. WASH BU RNE 
A Complete Compendium of the Most 
Important Experimental and Custom- 
built Receivers. 



Book No. $ 

How to Become a 
Radio Service Man 

By LOUIS MARTIN 
How to oet started in tho business 



servicing radios and how to 
money in this field. 
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Book No. G 

Bringing Electric Sets 
Up to Date 

By CLIFFORD E. DENTON 

With Pentodes. Multi-Mu*. Dynamic 
Speakers— Complete Inlorniation How 
to Modernize A. C. D. C. and Bat- 
tery Operated Receivers. 



Book No. 7 

Radio Kinks and 
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By C. W. PALMER 
For Service Men and Exoerimenters 

A Complete Compendium on the Latest 
Radio Short-Cuts and Money Savers — 
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Book No. 8 

Radio Questions and 
Answers 

By R. D. WASHBURNE 

A Selection of the Most Important of 
5.000 Questions Submitted by Radio 
Men During the Course of One Year— 
They Are All Answered by a Techni 
<al Expert. 



Automobile Radio and 
Servicing 

By LOUIS MARTIN 

A Complete Treatise on the Subject 
Covering All Phases from Installing 
to Servicing and Maintenance. A Book 
That It Greatly Needed Today. 
(Just Revised.) 



Book No. 10 

Home Recording and 
All About It 

By GEORGE J. SALIBA 

A Complete Treatise on 1 nsianinneous 
Recordings, M icroPhones, Recorders. 
Amplifiers, Commercial Machines. 
Servicing, etc 

Book No. II 

Point-to-Point Resistance 
Measurements 

By CLIFFORD E. DENTON 
The Modern Method of Serviciiui Radio 
Receivers — a Book Which Radio Ser- 
vice Men Have Referred to More Than 
Any ut&er. 



Book No. 12 

Public Address 
Installation and Service 

By J. T. BERNSLEY 

Modern Methods of Servicing and Install 
ing Public Address Equipment. 
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'Takes the Resistance Out of Radio 
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RADIO AND THE SUN 

An Editorial by HUGO GERNSBACK 



WHEN the ancients were worshipping the sun, 
they knew what they were ahout. Our pres- 
ent good-natured tolerance of past and pres- 
ent sun-worshippers might he a little more 
serious if all the facts were known. As a matter of fact, 
our entire world and everything that goes with it- 
humanity included — is absolutely dependent upon the 
sun. If the sun should cease to give out radiant energy 
which, in popular parlance, means light and heat, our 
planet would hecome a dead and barren world in a few 
generations, with every living thing exterminated at the 
end of a few hundred years, at the" most, except those in 
subterranean caverns, where there could still be main- 
tained a sufficient degree of heat for a little time to come. 

Radio too, in a way. is dependent upon the sun. and 
the radio engineer of today must cope with various ] prob- 
lems that are created by different solar radiations. Thus, 
the Ileaviside Layer, an "ionized" invisible film that sur- 
rounds our planet some sixty miles up, is due directly 
to solar ^ radiation. The sun constantly bombards our 
earth with most powerful electronic discharges, which 
create various electrical effects not only in our atmos- 
phere, but in the eartli itself. 

At the present time we are on the rising curve of the 
so-called eleven-year sunspot cycle. Last month, one of 
the largest sunspots in recent years has been observed ; 
this particular spot measures some 17,000 miles in di- 
ameter, and is a vast hole in the sun's heated surface, 
large enough to hold four globes the size of our earth. 
These solar spots, which are vortices or whirlwinds of 
tremendous energy, bombard the earth with a titanic 
amount of electrical energy, which causes disturbances 
on our planet. These disturbances are set up in the 
earth's crust, as well as in the atmosphere, and give rise 
to so-called magnetic storms. In the atmosphere, the 
gigantic disturbances give rise to "static'* interference, 
which affects every radio set. and makes the life of the 
radio engineer, in particular, more or less miserable be- 
cause, as yet, we have no static eliminator. Nor will 
things get better during the next few years; for the sun- 
spot cycle has its tips and downs, and we are just at the 
beginning of the upward swing. The solar disturbances 
will get worse during the next four or five years, reach- 
ing a peak probably about 1938 or 1939; after this, the 
solar storms will moderate and conditions will improve. 



The last year or so. conditions, so far as radio static 
was concerned, were excellent, and we again had good 
DX reception, such as we used to have in 1922 and 1923. 
From now on. conditions should not be so good while 
solar disturbances are increasing. 

This is the first sunspot cycle, since radio broadcasting 
started, when it has been possible to test out short-wave 
reception throughout the whole period. When broad- 
casting first started (that is in 1921) we had no short- 
wave reception worth talking about; but in the present 
cycle our engineers and research men. as well as radio 
fans, should be enabled to accumulate valuable data 
about the solar disturbances in their relation to short 
waves. It is well known that, at the height of sunspot 
activity, broadcast reception suffers; whether the same 
is the case with short-wave reception, we have, as yet, to 
learn. The reason we do not know is that the atmos- 
pheric medium or paths that make short-wave reception 
possible are totally different from those followed by the 
longer broadcast waves. The problem is closely tied up 
to the Ileaviside and other atmospheric layers; and, since 
these are dependent upon solar radiation, we will no 
doubt learn more pertinent facts during the next few 
years. Much valuable data will be collected, and it is to 
be hoped that everyone will join in the study of the prob- 
lem. Kvcn short-wave listeners can give valuable in- 
formation by plotting curves from day to day as to 
reception of certain distant stations. If. at the same 
time, they listen for static and note the rate of such dis- 
turbances, then, at the end of each year, every listener 
will have accumulated much valuable data that can be of 
great importance to the radio industry for years to come. 

It is quite certain that, during the coming sunspot 
maximum, static will be unusually bad not only through- 
out the summers, but during the other seasons as well. 
During the past few years the static has not been very 
bad ; and radio engineers devoted most of their efforts 
to creating signals powerful enough to over-ride static. 
At this particular time, it is to be hoped that radio re- 
search men in all parts of the world will tackle the static 
problem in earnest for its solution and. if static during 
the next few years gets really bad enough, yon may rest 
assured that something will be attempted to rid radio of 
its old arch-enemy. 
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THE RADIO MONTH 




Tub Palo Alto Station 
One €/ the powerful Mtiekuy Kadio inter- 
city radio teletjmnh station* — near 
Han Frutuisco, 



INTER-CITY COM- 
MERCIAL RADIO 
SERVICE 



The RCA however, have an ace card 
up their sleeve in the fact that they are 
installing "multiplex" transmitters. 
This simply means that three different 
messages can be sent at one time on 
one wavelength. As each circuit has a 
capacity of 60 words per minute, the 
total capacity of each wavelength allot- 
ted to the radio telegraph service is 
180 words per minute. 

There is no doubt that a large field 
is open in the transmission of telegraph 
messages petween cities over the radio 
waves — and it seems that the old ri- 
valry between Western Union and 
Postal Telegraph is bursting forth with 
new fire. 



WLW ON THE AIR 
FULL TIME 



L 



AST month a situ- 
ation that has 
been hanging fire 
for some time 
came to an abrupt climax. We refer to 
the rivalry between the International 
Telephone and Telegraph Corp. (also 
known as Mackay Radio) and the Radio 
Corp. of America for the establishment 
of a nation-wide inter-city radio com- 
munication network. 

I. T. & T. has been working quietly 
for some time, obtaining licenses from 
time to time in the large cities. Last 
month two more were added making an 
even dozen — including Washington, 
D. C. f Boston, New York, Chicago, New 
Orleans, San Francisco, Los Angeles, 
Seattle, Portland, Tacoma, Oakland and 
San Diego. Their service is similar to 
the line telegraph and in fact is han- 
dled through the Postal Telegraph of- 
fices. The advantage of radio service 
is in the speed with which messages can 
be sent over long distances, and in the 
reduced rates possible compared to reg- 
ular telegraph service over these long 
distances. 

At the same time, their rival, RCA, 
has not been asleep on the job but has 
just announced the inauguration of a 
similar inter-city radio telegraph serv- 
ice, and to date they have set up com- 
municating equipment between Hoston, 
New York, Washington and San Fran- 
cisco, with a promise that before June 
first, Chicago and New Orleans will be 
added to the system. This service is 
handled through the Western Union 
offices, as well as the RCA offices. 



a cost of almost $500,000 and since it 
has an output rated at 500,000 watts, 
the cost per watt obviously is $1.00. 
More than 5 years elapsed between the 
time the station was originally started 
until the design and construction were 
completed. During the tests, verifica- 
tions of reception were received from 
all parts of the world. And the original 
fears that the tremendous power would 
blanket all other transmission for miles 
around the station have since proven 
to be groundless. 



EXPORT OF U.S. 
RADIOS UP 138% 



A 



LTHOUGH the 
facts and con- 
struction of the 
new (but tempo- 
rarily licensed) WLW giant transmitter 
were presented to Radio-Chaft readers 
several months ago, one day early last 
month the Federal Radio Commission 
granted a regular license for constant 
operation of this 500 kw. station. It 
was started up with all due formality 
by President Roosevelt who touched a 
small electric button, in Washington. 
Then for six hours without stop, the 
formal dedication continued, present- 
ing some of the best talent that radio 
has produced. 

It will be remembered by the readers 
of the first article that this new "super- 
power" broadcast station was built at 



500,000 Watts 
The a/i/tcut nnt-e of the 
la rocs t radio broadcast' 
lug station hi the 
United States. 





With Exports Vp 138^ 
Uncle fium is fast retiuinuia hi* for an r 
position in the irorld radio trade. 



AS an indication 
that radio is 
contributing to- 
wards and prof- 
iting by, the general up-swing in busi- 
ness conditions comes a report fresh 
from the pens of the statisticians of 
the government. 

In the latest month for which figures 
are available (in 1934), exports of ra- 
dio sets from the United States amount- 
ed to a total of 56,335 as compared with 
23,681 for the same month in 1933. This 
represents the remarkable increase of 
138%. 

Month Month 
in 1934 in 1933 

Spain 22,085 4,450 

Mexico 4,284 2,797 

South Africa 4,168 488 

France 3,443 1.600 

Brazil 2,442 2.145 

Belgium 1.922 2,724 

China 1.566 547 
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IN REVIEW 



Radio is now such a vast and diversified 
art it becomes necessary to make a 
general survey of important monthly 
developments. RADIO-CRAFT analyzes 
these developments and presents a re- 
view of those items which interest alL 



United Kingdom .. 1.H44 209 

Argentina 1,124 108 

Portugal 1,090 480 

Egypt 1,1)86 404 

Chile 895 19 

New Zealand 841 1,041 

Cuba 798 66 

It is interesting to note that the larg- 
est purchaser of American sets is Spain 
— in the month referred to, they took 
all but 1,596 as many sets as we ex- 
ported to the entire world during the 
same month of 1933. 



RADIOVOTA EXPER- 
IMENT PROVES 
PRACTICAL 




Tub Kadiovota 
M'v Wonder how many roses of thin tape 
will bv seen when the Uadiovota is 
widely used! 



light bulb at the requested time. Al- 
though this is not nearly as satisfactory 
as the method proposed by Dr. Hopkins, 
it proved satisfactory, as a very definite 
change in the power consumption at the 
local power house was indicated. 



WHO PROFITS FROM 
BROADCASTING? 

IN last month's is- 
sue of Education 
my Radio (a folder 
published by the 
National Committee on Education by 
Kadio) some very salient views con- 
cerning the broadcast situation in the 
U. S. were given. A few of these facts 
are reprinted here for the benefit of our 
readers. 

"The National Broadcasting Company 
made a profit of $1,300,000 in 1932 and 
$400,000 in 1933, according to the testi- 
mony of its president, Merlin H. Ayles- 
worth, before the House Committee on 
Merchant Marine, Radio and Fisheries. 
The Columbia Broadcasting System 
showed a profit of approximately $700,- 
000 for each of the same two years ac- 
cording to one of its vice-presidents, 
Henry A. Bellows. 

"What a contrast these two American 
private companies which control all na- 
tional broadcasting in the United 
States, offer in comparison with the 
British Broadcasting Corporation. The 
NBC and CBS receive licenses from the 
Federal Radio Commission enabling 
them to control the dissemination of 
ideas on a national scale; induce the 
American public to invest billions of 
dollars in receiving sets, tubes and ac- 



IX the June 1934 
issue of Radio- 
Cra*t, ou page 
7 2 1, we an- 
nounced a new invention which per- 
mits radio listeners to voice their opin- 
ion about matters pertinent to radio 
broadcasting. 

When the invention was first an- 
nounced, the inventor. Dr. Nevil Mon- 
roe Hopkins, was criticized by the press 
for having invented a white elephant 
that was not practical and in fact would 
not work. 

Last month, however, Dr. Hopkins* 
voting machine was given several prac- 
tical tests over station WOR in Newark, 
New Jersey. The radio listeners in the 
vicinity of Newark were asked to vote 
on several questions by the simple ex- 
pedient of turning on a 50 watt electric 



$ 1,300,000 



PROFITS 




1932 1933 



NATIONAL 
BROADCASTING CO, 



1932 



1933 



COLUMBIA 
BROADCASTING CO. 



cessories; use — without paying a single 
emt for rent — air channels, which now 
and forever should remain the property 
oi the people. 

"The American radio broadcasting 
practice which depends upon the free 
use of the people's air channels and re- 
ceiving sets as the major portion of and 
most expensive elements in a gigantic 
sales organization, could be likened to 
permitting the free use of the White 
House for the operation of a peanut 
stand or a liquor store. 

"British broadcasting went through 
the same growing pains that the Ameri- 
can variety is now experiencing. Prior 
to the formation of the British Broad- 
casting Corp., the electrical manufac- 
turers controlled broadcastiug. The 
British found commercial control as un- 
satisfactory as we are now fiuding it.** 

The views outlined in this statement 
are decidedly interesting. However, the 
discussion is not so one sided as pic- 
tured above. All the facts are presented 
on American vs. British broadcasting, 
in the March, 1934, issue of Radio-Cuakt. 




Radio Koom at IIotkl Lkxi>t;ton 
This set-Hp dors not look much tike the 
receiver in your home — docs iff 



a 



The Profits or Broadcasting: 
Even through the depression, KDC and 
C/18 showed a handsome profit. 



MODERN HOTELS 
TAKE UP RADIO 

k NE day last month, 
the guests at the 
Hotel Lexington, 
in little old New 
York were pleasantly surprised to learn 
that a complete centralized radio instal- 
lation had been installed. So quietly 
and efficiently had the work been per- 
formed that few of the guests were 
even aware that the 280,000 feet of ca- 
ble. 830 reproducers and four com- 
plete receivers and amplifiers had been 
put in. 

The installation, one of the most 
extensive to he placed in an existing 
(Continued on page 51) 
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RADIO PICTORIAL 



I hat much publiciied streamlined, stainless 
steel train— the Zephyr— of the Chicago, Burl- 
ington & Quincy Railroad, which has begun its 
exhibition in the large cities of the United 
States is completely equipped with a radio 
receiving installation. This is the first perman- 
ent radio installation made in a train. As 
shown in Figs. I, 2 and 3, the receiver is located 
on the platform of one of the sections of the 
train, while the reproducers are installed at 
the ends of the cars, concealed by decorative 
grilles. The aerial for the receiving equipment 
is located on the top of the car. — See Fig. 2. 

When the regular organ of a church in 
Coventry, England, broke down the resourceful 
Vicar had a small harmonium, a 5 tube ampli- 
fier and two dynamic reproducers installed in 
the church so that the congregation would not 
miss the organ music. The results were so good 
that the Vicar claims that there is no longer 
any need for churches to install expensive 
organs. The installation is shown in Fig. 4. 

At 5 is shown a new development that prom- 
ises to be a boon to blind people. It is o 
phonograph recording which lasts the unusually 
long time of 3 hours for a complete record. 
Entire books on these records can be heard by 
blind persons with the aid of phonographs or 
electric pickups used with radio receivers. It 
is planned to place these records in libraries. 
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■ he applications of radio principles to surgery and medicine have been 
mentioned from time to time in RADIO-CRAFT. In radio's ever widening 
branches, is now included the healing of the sick. A specific example of 
equipment that makes this possible is shown in 6 and 7. Several years 
ogo while working on a radio transmitter on very short wavelengths, 
engineers found that their body temperature was raised so that even 
though the actual temperature in the room was close to freeiing, they 
became warm. This action was studied and subsequently it was found 
that the human body absorbed the energy from waves of a particular 
frequency. This action hos been used in creating artificial fevers in the 
cure of certain molodies. At 6, high frequencies are used to actuate 
ultra-violet tubes which are inserted in ear, nose or other body openings 
where infection exists. At 7 is the artificial fever machine which utilizes 
spark gops, rother thon vacuum tubes for the generation of the high 
frequency currents which are applied to the body by capacity plates. 

At 8 is shown a new device for locoting the presence of radium or 
radio-active substances. It consists of a vacuum tube device, using a 
type 32 tube with a floating grid, which is located in the "feeler tube" 
and a type 30 tube as an amplifier. A visual indication of unbalance on 
the meter tells when radio-active substances are near the feeler tube. 

The photographs at 9 and 10 show the equipment in the commentator's 
boat used in the classical Cambridge boat race. The radio equipment 
used on the launch is shown in Fig. 9 and the engineers and commentators 
are shown on the launch at 10. The transmitter works on short waves, 
which are picked up some distance from the scene of the race and 
transmitted by telephone line to "Broadcasting House" where they 
finally find their way out into the ether. 

The photograph at II shows another way ta make a P.A. system that 
can be easily transported to the scene of an event to be "sound 
equipped." This installation was made by a Pittsburgh, Pa. school. 
Photo Courtesies: 1. 2, 3. Hudd Mfjt. Co.; 4. Clobe Photo; 5, Press Photo; « 7 I.epel 
II. F. L.ibs; bureau of Standards; 'J, 10. British Broadcasting Coro. : 11. ' Connelley 
1 ra SchooL 




RADIO-CRAFT fo. 



JULY. 



934 



www. 



THE LATEST 
RADIO EQUIPMENT 




A portable '*M..G. M (No. 466) 




Multi-test unit. (No. 467) 



PORTABLE MOTOR- 
GENERATOR (No. 466) 

A 60 LH. unit with a con- 
stant output of 110 V., 
:{5U \\\, 60 cy. A 2 cycle air* 
cooled single-cylinder gasoline 
motor, rope starting, drives a 
self-excited generator. The 
ignition system of the former 
unit is shielded, and the out- 
put of the latter is filtered, to 
prevent radio interference. 




"Battery or A.C." set. (No. 468) 



A MULTI-TEST UNIT 
{No. 467) 

A HIGH-QUALITY 
st rumen t; the 
tolerance is V/t ; 
moving-coil instrument 
sitivity is 2,000 ohms 



test m- 
resistor 
mil the 
sen- 
per 



volt. This instrument meets 
4 major specifications. Ohm- 
meter range: %-olim to - 
megs.; individual range: 0- 
2,000 (ohms)— 0.U (-meg.) -2 
i megs. I . i batteries, self-con- 
tained). Voltmeter range: 0- 
5- HO- 2 5 0-750 V. Millianuneter 
ranges: 0-5-50-250 ma. Micro- 
ampere range: 0-500. The au- 
tomatic selector switch con- 
nects the meter only to the 
desired circuit and range. 



THE "PORTETTE" 
{No. 468) 

A 5 TntE superheterodyne 
designed for portable op- 
eration on a 6 V. battery, 
or llo V.. A.C. Measures TV- 
x 8 x 17 v 2 ins. long; uses 
one, each, of the following 
tubes: 78. 6A7. 6H7, 41 and 
IV. Total battery current 
consumption is less than 6 A; 
on A.C, only 40\V. 







Improved condenser mike. (No. 471) 12 tube a |j. wave super. (No. 472) 



A "PIEZO-ASTATIC" 
ROCHELLE-SALT 
CRYSTAL MICROPHONE 
{No. 469) 

DOKS not require batteries 
or subsequent adjust- 
ment; feeds directly into 
high-impedance circuits, such 
as tube grids; and does not 
have any background noise. 
Case measures 1 x l\ ins. in 
dia. Response characteristic 
about 5 db., +, from 20 to 
6,000 cycles. 




"Capacity" wire. (No. 473) 



A FLEXIBLE COIL- 
SELECTOR {No. 470) 

A 4 COIL unit which per- 
mits any one of 4 coils 
to be connected into circuit. 
A distinct novelty lies in the 
fact that the coils arc plug- in 
type and may be replaced by 
others having more desirable 
characteristics for operation 
in any type of circuit. 




Improved condensers. (No. 474) 



IMPROVED CONDENSER 
MICROPHONE {No. 471) 

THE unit illustrated com- 
prises a condenser micro- 
phone and pre-amplifier. Im- 
provements in back-plate de- 
sign result in improved 
damping characteristics that 
level off the response curve. 
An air valve in the case com- 
pensates barometric differ- 
ences. 




New coil switches. (No. 475) 



1 1 TUBE ALL-WAVE 
RECEIVER {No. 472) 

THE chassis of the receiver 
' illustrated incorporates tone 
control and A.WC. The up- 
per frequency range is 5.500 
to 15.500 kc. (54.5 to 19.3 me- 
ters, approx. ): the lower, 540 
to 1,700 kc. (555.2 to 176.4 /\ 220-110 V. adaptor. (No. 476) 

Name of manufacurer of any device will be sent on receipt of a self-addressed, stamped envelope. Kindly give (number) in description under picture. 




Crystal microphone. (No. 469 



AM-wave coil switch. (No. 470) 
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S.-W. coil selector, (No. 477) 




Portable talkies. (No. 478) 









r 


! 
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"B" vibrator. (No. 479) 




"Wide range" amplifier, (No. 480) 




A new deaf set. (No. 481) 




Dry-disc detector. (No. 482) 




^mall-space electrolytics, (No. 483) 



meters, approx.). Uses a 2A7 ( 
58, 2A6, 2A5, and an 80. 



"CAPACITY" WIRE 
(No. 473) 

kJERELV snip the wire at 
'^1 a point along its length 
that will result in securing 
the correct capacity value in 
experimental and commercial 
radio receiver circuits. This 
"capacity" wire, is made by 
winding double silk enameled 
wire of a small dimension 
around a heavier, double-silk- 
covered, enameled wire. It 
may be obtained in spools or 
in specified lengths, treated 
and measured tor capacity. 



TUBULAR PAPER 
CONDENSERS [No. 474) 

THK "pee wee *• types ill us- 
' trated have tinned copper 
terminal strips which contact 
each foil of the condenser. 
These terminal strips are 
then soldered to tin metal 
washers to which the pigtails 
are soldered. This construc- 
tion eliminates the condition 
of open or momentary con- 
tact that has been the main 
trouble in previous types. ( If 
the pigtail breaks off a new 
lead may be soldered to the 
end washer.) 



SHORT- AND ALL-WAVE 
SWITCHES (No. 475) 

AN i mj) roved all - wave 
switch is shown at A; at 
H, a short-wave switch. These 
single hole mounting switches 
are designed for low-resist- 
ance contact, noiseless opera- 
tion and low capacity between 
circuits and the ground. 



220 TO 110 V. STEP-DOWN 
AUTO-TRANSFORMER 
(No, 476) 
kjATIONAL and interna- 
' ^ tional requirements for a 
device that will permit 110 
V.. A.C. radio sets and asso- 
ciated equipment to be oper- 
ated from a 220 V., A.C T sup- 
ply are met by the auto-trans- 
former shown in the figure. 
Standard capacity ratings, 12 a 
and 250 \\\, on power line 




Electric plant. (No. 484) 




Police dictaphone. (No. 485) 



frequencies of 50 to 133 kc. ; 
special sizes to order. Kadio 
set plugs into unit which, in 
turn, plugs into power line. 



SHORT-WAVE COIL UNIT 
(No. 477) 

A XV one of t coils connects 
into circuit by merely 
turning the control knob. Coil 
relacenients are made by re- 
moving the central mounting 
serew, Provision is made for 
ganging units. The frame is 
adjustable to coil lengths. 



COMPACT 16 MM. 
TALKIE (No. 478) 
"TWO cases comprise this 16 
■ mm. sound on film talkie. 
The amplifier and speaker are 
contained in one case and the 
projector equipment in the 
other. The amplifier is de- 
signed for operation on 110 
V., A.C.; for operation on 110 
V., D.C., a converter rated at 
110 W. will be required. An 
A.C.-D.C. switch adapts the 
projector motor and lamp for 
universal operation. 



NEW "B" VIBRATORS 
(No. 479) 
IMPROVEMENTS in vibrat- 
* ors for use in vibrator-type 
"H" units have resulted in 
the production of two designs 
(one of which is illustrated), 
referred to as the "full-wave," 
and "self-rectifying" types 
for use on 6 or 32 V. The 
former type utilizes a type 
84 tube (minimum efficiency, 
62 f // > : the latter does not 
(minimum efficiency, 70 r /t). 
A lead container houses the 
unit which, in turn, fits into 
a tin case lined with sponge 
rubber and fitted with a plug. 
Total weight of unit is 2 lbs. 



"WIDE RANGE" SOUND- 
FILM AMPLIFIER (No. 480) 

THIS amplifier is entirely 
A.C. operated. Incorporates 
the following tubes: three 
56's, two 2A5's and one 
power output, 10 \V. Fre- 
quency response up to 10,000 
{Continued on page 44) 
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Test unit selector set. (No. 486) 




Replacement condensers. (No. 487) 




Improved sound recorder. (No. 489) 




Small-space attenuator. (No. 490) 
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RADIO DEVICE 
GUIDES THE 
BLIND 

Electronic devices have found many uses in 
every day life. Here is another very practical 
application for the photoelectric cell — that 
of guiding blind people. Light beams, cor- 
rectly located, form paths which are followed 
by the use of special photo-cell sound units. 



A. HALBRAN 



MIRROR 

NO. 2 




Fig. A 

Dotted lines Al , Bl, CI indicate tight beam 
courses, and, A2, B2 and C2, reflections. 

Fig. B 

The photoelectric guide unit, with its pho- 
tronic cell on the lop and a buzzer on the side. 



BUZZER 




RADIO, in its ever widening 
branches, has included numerous 
humanitarian actions and devices 
—for example, the many rescues 
at sea and in flooded areas. And now 
another such service lias been added to 
the list: not so glamorous as the two 
examples mentioned, yet not one iota 
less valuable to those poor unfortunates 
whom it aids. 

We refer to the help that electronic 
devices are giving to blind people, 

A unique system for guiding the blind 
by means of beams of light and a pick- 
up device held in the hands of the blind 
person has just been successfully dem- 
onstrated by its inventor, J. 0. Kleber, 
at the American Foundation for the 
Blind, Completely dispensing with es- 
corts, blind persons demonstrated their 
ability to fun! various offices, climb up 
and down stairs and traverse long halls 
aided only by beams of light projected 
from various locations and reflected by 
numerous mirrors. The principle of 
the system is the projection of a wide 
beam of light from a light source incor- 
porated in which are optical lenses for 
controlling the intensity and width of 
the beam, A blind person is guided 
within the scope of the light bean; by 
means of a small portable unit attached 
to which is a photronic cell. The unit 
contains also a relay, flashlight buttery 



Fifl. c 

Interior of the stairway-beam device showing 
the photo cell and light source with the buz- 
zer on lop. 



and a buzzer. This unit is held in the 
manner shown by the photographs on 
this page and on the cover. As the 
blind person travels along the light 
beam, the buzzer on the pick-up device 
is constantly sounding. If, however, 
the blind person should stray off the 
beam, the buzzer instantly cease.-;. Then 
the blind person stops, moves the unit 
arm ml until he (or she) hears the bnz- 
zcr, and continues. 

The sources of these lieht beams are 
placed at strategic points in the vari- 
ous halls, stairways and offices and are 
so designed that they can be controlled 
by a central switchboard. Thus, if a 
blind person is in one office and desires 
to go to another office in the building, 
a switch is turned on which governs all 
the beams to that specific location. 
Other switches turn on the beams to 
other locations, etc. 

For going around turns or corners a 
very interesting method is used, for, at 
intersections the light beams overlap, or 
rather cross one another and the blind 
person walking along t lie beam in one 
direction would not know when the 
other beam at a turn in the corridor 
was reached. To overcome this diffi- 
culty, sanded strips are placed on the 
floor at a point immediately in front of 
the point where the beams cross and the 
blind person knows, when this strip is 
reached, that it indicates a change in 
{Continued on pan*: 43) 



Fio. D 

The switchino panel at the American Foun* 
dation for the Blind, for turning on the beams 
between different offices and rooms. An op- 
erator turns on the desired beams as needed. 





1 2 



RADIO-CRAFT for JULY, 1934 




Fig. A 

John V. L. Hooan with his facsimile receiver. 



THE 

RADIO PEN 

It is difficult to predict when television will 
become a reality. However, a device which 
satisfactorily approximates it, and which 
will have a novel use in the home, in connec- 
tion with any receiver, has recently been 
satisfactorily demonstrated. 

C. W. PALMER 



TELEVISION, that most interesting 
subject for experiment has received 
many setbacks during the past few 
years, the chief difficulties at pres- 
ent being financing and merchandising. 

But even though we have been disap- 
pointed by the progress of television in 
its pure form, very definite steps have 
been made in allied lines. Take for ex- 
ample the radio typewriter, developed 
by a group of engineers, one of whom 
is Clyde Fitch, formerly connected with 
this magazine; and the radio ticker- 
tape invented by W. G. H. Finch— a 
man well known for his developments 
in the art of printing telegraph systems; 
or the radio "writing" systems, such as 
the hot air spray and similar systems 
developed by RCA in conjunction with 
Captain R. H. Ranger. 

And now we have another system of 
radio "writing" that threatens to be- 
come even more popular than its prede- 
cessors — mainly because of its simplic- 
ity, low price and flexibility. 



HERE 15 A PICTURE OF 
ONE OCTAVE ON THE 
PIANO KEYBOARD 

ffllHill 



was 




Flo, 1 

Several examples of the material transmitted. 



This is the "Radio Pen," an invention 
by John V. L. Hogan— well known for 
his patents covering ganging of condens- 
ers with a common shaft, and more pop- 
ularly known as "single dial" tuning. 

How It Works 

While this new facsimile transmission 
system is meant particularly for use in 
the home, in conjunction with the regu- 
lar broadcast receiver, the engineers 
who have perfected it make no pretense 
that it will supplant the transmission 
of music and entertainment. Rather, it 
will aid the latter— with the ultimate 
aim of providing something similar to 
a radio newspaper (as explained by 
Hugo Gernsback in the April, 1934 is- 
sue of Raiho-Ckaft— "Radio Set Prints 
Newspaper"). 

The mechanics of the receiving equip- 
ment are quite simple. The entire in- 
strument is contained in a small metal 
box about the size of a typewriter. It 
consists, essentially, of a motor which 
moves a pen swiftly back and forth 
across a strip of paper projecting from 
a large roll. The motor also moves the 
paper strip up line by line as the pen 
progresses. The pen is pulled to the 
surface of the paper by a magnetic de- 
vice, actuated from a standard radio re- 
ceiver (of the broadcast type). Im- 
pulses from the transmitter are picked 
up and rectified by the receiver and 
then actuate the magnetic device. 

The motor is run from the 60 cycle 
power line, and in the demonstrations 
recently this was the only means used 
of synchronizing with the transmitter. 
In answer to a question by the writer, 
the inventor stated that synchronizing 
was not nearly as critical as that re- 
quired for television, and in fact satis- 
factory results can be obtained by sim- 
ply using a 60 cycle power line as a 
synchronizing means, even if the source 
of power for the transmitter and re- 
ceiver are not the same. This of course, 
is only true if the frequency of both 
power lines is kept at 60 cycles and does 
not shift considerably. According to 
the inventor there is no drifting of the 
"image** as in television. 



Two types of transmitters have been 
devised for use with the Radio Pen. 
The early type required the use of mo- 
tion-picture film containing the words 
or views to be transmitted. This trans- 
mitter is still used for announcements 
or other material which is repeated 
from time to time. 

The later type has been arranged so 
that it will use pen-and-ink drawings, 
typewritten text or printed matter di- 
rectly from the paper itself, thus elimi- 
nating the cost and delay of preliminary 
processing. This is the system used in 
making the abbreviated examples shown 
in Fig. 1. 

The detail that is possible with this 
system of facsimile transmission is de- 
pendent upon the speed of transmission. 
For example, in the recent demonstra- 
tion of the system (when the samples 
shown at Fig. 1, as well as a group of 
simple pictures of animals and other 
objects, were sent a distance of approxi- 
mately 5 miles, from Long Island City 
{Continued on page 39) 
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Flo. B 

Picture* being sent on the special transmitter. 
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"Ceiling zero, visi- 
bility zero," radio- 
phones the airport. 
With a radio bea- 
con to guide him, 
the Pilot securely 
wings h i s way. 
Radio warns him 
of weather ahead, 
brings him to his 
destination, and 
guides him to a 
safe landing. 



FLYING "BLIND 



II 



United Air Lines photos 



From coast to coast the air is throbbing with 
radio messages, guiding our airliners, unseeing 
and unseen, through fog and darkness. 

Did you know that American air lines fly daily 
farther than six times around the world? Forty 
percent of their flying is done at night. Millions of 
miles are flown "blind" each year, for whatever 
the weather, the mail must go through, schedules 
must be maintained. This brilliant performance 
was made possible by extensive use of radio aids. 



& DISTANCE 



COURSE // 
INDICATOR J 




Blind landing requires only the two Instruments shown above. 

JJ. S. Dept. of Commerce photo. 
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Both the direction of the airplane and its proper gliding path are 
shown on the instrument above. (1) on course; (2) too low and 
to the left; (3) too high and to the right. 

"U. S. Dept. of Commerce photo. 
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N INSTRUMENTS, on beacon, on course," drones 
the laconic message from an air liner somewhere 
in the clouds, steadily winging her way through 
fog to the home airport. And t one might add, 
"on schedule 1 '— thanks to radio. 

The extent to which commercial aviation depends on radio 
for maintaining its schedules regardless of weather is insuffi- 
ciently appreciated by the general public. As a matter of 
fact, it is not an exaggeration to say that radio has made 
commercial aviation possible — because a transportation sys- 
tem is valuable to the public only in direct proportion to the 
regularity of its schedules, and radio is the only means of 
guiding aircraft unerringly through fog and darkness. Even 
the low-lying ground fog, that last enemy of schedules, was 
at last conquered by the ubiquitous radio. 

While the mechanical process of "blind, M or instrument 
flying does not rely on the aid of radio, the mere fact that 
the pilot is able to fly level and maneuver his ship without 
seeing the ground will not bring him to his desination, nor, 
indeed, even tell him where he is. From coast to coast 
stretches a mighty network of radio beacons, guiding air- 
craft on their rounds; from coast to coast invisible radio 
waves carry their terse messages, by voice and code, as the 
speeding ships talk to their airports. From leaving the 
ground until they land again, the pilots are in constant com- 
munication with the ground. The steady note in their ear- 
phones tells them that they are on course; periodically, on 
this same frequency, Federal weather stations cut in and 
broadcast their reports. A turn of the dial, and the pilot 
is in touch with the radio system of his own air line; every 
twenty minutes he reports his progress, receives instructions 
to change his altitude or course to avoid bad weather or pass 
in safety other airplanes which may also be flying blind on 
the same route. And when the destination is near, taxicab 
and hotel reservations are radiophoned to the terminal. In- 
deed, radio makes commercial aviation possible. 

"While it is possible to fly an airplane without a single 
instrument as long as the pilot can see the ground, safety 
in flight is obtained only through accurate knowledge of the 
functioning of all units of the complex piece of machinery 
comprising the modern air liner, and in prompt warning of 
any irregularity. For this reason, a number of instruments 
are carried, which can be divided into three groups; engine 

Fig. 1- — The Department of Commerce radio installation for blind landing*, 
at Newark Airport. (1) short-wave landing beam station; (2) runway 
localizing beacon; (3) approach marker beacon; (4) boundary marker 
beacon; (5) spatial gliding path formed by constant field intensity below 
the inclined landing beam; (6) point of contact with the ground; (7) moni- 
toring and two-way communication equipment; (8) remote control stations; 
(9) control cable. 

U. S. Dept. of Commerre photo 
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BY RADIO 

Radio daily accomplishes the seemingly 
impossible, guiding pilots through opaque 
nothingness to their invisible destinations. 

On the New York General Post Office is 
carved an inscription: "Neither snow, nor 
rain, nor heat, nor gloom of nights stays these 
couriers from the swift completion of their 
appointed rounds." This story tells how radio 
helps our air lines to maintain this proud motto. 

HENRY W. ROBERTS 




All conditions of blind flying can be simulated by this trainer. "Radio" 
signals are sent by the instructor at left, Casey Joins School plioto. 




group, flight group, and radio group. We are primarily 
concerned only with the third, or radio group, but a working 
knowledge of the flight instruments, and their limitations, 
is necessary for the proper understanding of the functions 
performed by the radio instruments. 

The Flight Instruments 

The purpose of flight instruments is to permit maneuver- 
ing without seeing the ground, as ordinary senses do not 
function correctly without a point of reference outside the 
airplane; even the sense of gravity is lost, as centrifugal 
forces many times stronger than the earth's pull act on the 
pilot once the 200-mile-an-hour airplane gets out of control. 

The most important blind flying instrument is the arti- 
ficial horizon, consisting of a vertical axis gyroscope and a 
system of air jets and pendulum vanes T to correct for pre- 
cession, wh^ch indicates the attitude of the airplane in rela- 
tion to the surface of the earth. The turn-atuhbank indi- 
cator, somewhat similar in principle, consists of a small 
gyroscope operating a vertical pointer, which indicates the 
amount and direction of turn; while the ball-and-tube level 
below the pointer shows if the airplane is correctly banked 
for the turn, centrifugal force keeping the ball at the bot- 
tom. The rate of climb indicator shows the true rate of 
ascent or descent irrespective of the attitude of the airplane 
in reference to the ground; the instrument consists of a 
sealed metal case with a capillary leak tube, within which is 
placed a sensitive diaphragm cell, connected with a pointer 
on the dial. As the airplane rises or descends, the pressure 
on the diaphragm changes instantly, while the pressure in- 
(Continucd on page 37) 
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BEAM 



DISTANCE BETWEEN CIRCLES ■ 2 MILES 



Fig. 2 

A simplified diagram of a radio range beacon, and how a pilot finds the 
airport "blind/* See text for details. 



Tig. 3 — Below. 

At left, plan view of approaches to Washington airport, showing the radio range beacon and two 
marker beacons giving definite location to the pilot flying blind. At right, field intensity diagram 
of the arrangement, showing how the marker beacon signals are superimposed on the range beacon. 



Below Is a runway localizing antenna as de- 
veloped by United Air Lines engineers. 

United Air Lines photo 
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INTERNATIONAL RADIO REVIEW 




Fig. A 

The new midget tube compared in size with 
a normal sized cigarette lighter. 

NEW ENGLISH MIDGET TUBES 

IN an advance notice from the Marconi- 
* phone Company, Ltd,, to Radio-Graft, 
two new tubes just released on the Eng- 
lish market were described. 

These two tubes are identical in ap- 
pearance, both being unusually small in 
size — only 2% x 1 in. iu diameter. They 
are both triodes, one having an ampli- 
fication factor of 15 and a plate impe- 
dance of 30,000 ohms, and the other an 
amplification of 5 with a plate impe- 
dance of 12,500 ohms. The filament of 
both are the same, operating at 1 volt 
and consuming ,1-ampere. 

Another outstanding feature of these 
tubes is the base. As shown in Fig. A, 
there are no prongs on the bottom of 
the base — side contacts being substituted 
for the usual pins. This reduces the 
over-all size, increases the strength and 
in future multi-element types permits 
the use of more contacts than the pin 
construction. We predict that this type 
of base will find great favor and will 
ultimately be adopted by American tube 
makers. 

The small size of these tubes, com- 
bined with their low filament and plate 
requirements makes them especially 
suitable for portable work; for portable 
receivers, deaf-aid amplifiers, police 
"personal" receivers, etc. 

These tubes are constructed with a 
glass envelope, but a seal between the 
glass bulb and the base is of the same 
type of construction used iu the Catkin 
tubes (Radio-Cuakt, August, 1933, page 
75). 



WIDE-FREQUENCY SPEAKER 

RECENTLY, in radio engineering cir- 
cles, all over the world, unusual in- 
terest has been given to the transmis- 
sion and reception of high quality pro- 
grams. For example, several months 
ago, we ran an excerpt from Wihei.ess 



HERE is what the radio experi- 
menter has been wanting for a 
long time — a semi-technical re- 
view of the thousands of new 
Ideas which are continually ap- 
pearing in overseas publica- 
tions. Each month there are re- 
ceived at the offices of RADIO- 
CRAFT hundreds of daily, weekly 
and monthly magazines orig- 
inating from all over the world. 

SINCE the cost of subscribing 
to each of these would be pro- 
hibitive for most radio men, we 
have arranged with technical 
translators to prepare for our 
readers reviews of all the really 
important, new developments il- 
lustrated and described each 
month in these publications. 

NOTE that the only available in- 
formation is that which is pub- 
lished; the experimenter must 
adapt the ideas to whatever 
equipment he has on hand. 




Fig. B, above; Fig. 1, below. 
The two-cone wide-frequency dynamic speaker. 





Fig. 2 

This hearing aid is cleverly hidden in a pair 
of eye glasses. Note the windings. 



Would describing a new dynamic speaker 
with a crimped voice coil to equalize 
the electrical and mechanical impe- 
dance so that the high frequencies would 
not be attenuated. With this repro- 
ducer, uniform response up to 10,000 
cycles was claimed. 

And then there were the much pub- 
licized experiments of the Bell Tele- 
phone Laboratories in "The Third Di- 
mension in .Music" — (Radio-Craft, May, 
1934, page 654). 

Almost in step with our progress along 
these lines, the British have placed a 
new, and somewhat similar reproducer 
on the market. As shown in Figs. B 
and 1, this speaker has a subsidiary 
free-edged cone inside of the main dia- 
phragm and mounted securely to the 
edge of the voice coil. The large dia- 
phragm reproduces frequencies up to 
4,000 cycles, and the small cone repro- 
duces most frequencies above that fre- 
quency. The distribution at high fre- 
quencies is much wider with this type 
of construction than would be the case 
if the energy were radiated from the 
large diaphragm. 

According to the description in Wihk- 
i.ess Would, measurements show that 
the response is substantially flat from 
about 70 to 8,000 cycles, and that there 
is an appreciable response at 12,000 
cycles. 

This speaker combines in one unit 
the system suggested by the writer in 
the article "Twenty Ways to Improve 
Your Radio Set" in the April 1934 issue 
of Radio-Cuakt, in which it was sug- 
gested that a separate speaker of the 
dynamic or piezo-electric variety, espe- 
cially made for high frequencies could 
he added to an existing set to improve 
quality. 



NOVEL AID FOR THE DEAF 

QUITE a few years ago, Hugo Gerns- 
back invented a device to aid the 
near-deaf, which he called the "Oso- 
phone." This unit consisted simply of 
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Fig. C 

A German version of how a car set should 
be made. It contains a "B"' unit. 

n phone, of unusual must ruction, tin* 
diaphragm of which was equipped with 
a hukHite piece that was gripped be- 
luieii the Teeth, Tliis device carried 
sound vibrations to the inner car by 
bone conduction, 

Pin co then, many bone conduction de- 
vices have been developed, sonic of 
which arc in constant use by persons 
with defective hearing. 

A recent issue of Amatimk Wikki.kss 
magazine contained a description of a 
novel type of bone conduction device. 
This is shown in Fig. L\ Tt consists of 
a pair of ey«- glasses, the rims of which 
are wound with a great many turns of 
fine wire over a soft iron core. The 
core ends in two flat pole-pieces, P and 
PI, which actuate thin diaphragms over 
the poles. These magnetic diaphragms, 
Mhich also act as the nasal clamp of the 
glasses conduct the sounds to the bone 
at the bridge of the nose. 

This is an ingenious way to conceal 
the hearing aid. as a suspension cord, 
C, can serve the double purpose of car- 
rying current to the phones and at the 
Fame time act in the usual capacity as 
a supporting: cord for the glasses. 




A GERMAN CAR SET 

IX Fig:. C, is shown a German version 
' of how a car set should be made. 
This is the new Telefunken receiver. 
As shown, it is somewhat different from 
the American types, with its sloping 
panel extending in front of the instru- 
ment panel of the car. 

The set contains four tubes and has 
a "IT unit in the metal cabinet so that 
the entire power supply for the set is 
obtained from the car storage battery. 



HIGH-FREQUENCY METAL 
RECTIFIER 

CKVKRAL times in this department, 
^ we have pointed out the use of 
metal-oxide rectifiers for use as sccoiid- 
detechirs in superheterodyne sets and 
similar uses. However, up to now, these 
detectors have been limited in their ap- 
plication because they could not oper- 
ate on frequencies as high as the broad- 
cast band. 

Now, however, the frequency ran ire 
has been increased so that they are 
efficient as detectors on frequencies up 
to lf>no Kc This should enlarge their 
usefulness as many of the sets used in 
Kurope utilize T.U.K. circuits: the su- 
perheterodyne being less popular over 
there than in the L\ S. 



A MULTI-CIRCUIT SWITCH 

A KAT11KU interesting switch up- 
pea red recently in IJastelbriefe 
tier Drahtlosen, a magazine published 
in Germany, Designed particularly for 
all-wave sets, this switch has numerous 
contacts and switching sections, but re- 
tains a low inter-contact capacity. 

The switching is accomplished by a 
series of cams on the switch shaft. This 
permits a very flexible control, as cams 
ol different shape can be used to close 
individual contacts at any desired point 
on the circumference of the dial pointer. 
In other words, instead of using cams 
with a single extrusion, as shown in 
Fig. 3, cams with two, three, four or 
even more extrusions can be used. Al- 
so different cams can be used on indi- 
vidual sections so that the contacts can 
be closed at any given point on the dial 
and remain closed for any desired arc 
of the dial. 

(Continual on }>n<h 4Sl 




Fig. E 

The modernistic add-on cabinet assembled. 




The parts that 



Fig. F 
make up 



the cabinet above. 




special set-up 



cone reproducer. 




Fig. 3. above 
A cam-operated multi-section switch. 

Fig. D. left 
The metat-Oxide detector for high frequencies. 



Fig. H 

A transverse-current carbon microphone. 
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A RADIO-CONTROLLED BOAT 




The completed model, with hatches open to show apparatus. 



Interest in that fascinating application of 
radio, termed radio-dynamics, is being re- 
ceived. It pertains to the control of mechani- 
cal devices, from a remote point, by means 
of radio apparatus. A simple and very easily 
constructed radio controlled model boat is 
herewith described. The receiver and trans- 
mitter are of conventionel design; the special 
equipment can be easily built. 

R. H. PACKARD 



THERE are, without question, many 
experimenters and constructors 
who delve into every phase of radio 
research or construction. The sub- 
ject of this particular experiment, which 
incidentally proved very practical and 
satisfactory, is called "radio-dynamics," 
and pertains to the control of mechan- 
isms by means of radio. A model sail 
boat, or yacht (a "ketch," to be exact), 
was built so that it would satisfactorily 
incorporate certain other mechanisms 
that were essential to operate and con- 
trol it from a remote point. A radio re- 
ceiver of standard material was con- 
structed and installed; three tubes be- 
ing employed, comprising detector and 
two audio stages. As a matter of fact, 
the receiver is a standard regenerative 
affair— no special tricks included, since 
none are necessary— which may be 
found in use almost any where. A spe- 
cial relay of extreme sensitivity was 
constructed, operated by the output of 
the receiver and which in turn controls 
the piloting or maneuvering of the boat. 

The following is a complete descrip- 
tion of the various components neces- 
sary, their construction, and final op- 
eration when installed. 

The Control Equipment 

There are at present four separate 
controls in the boat: (1) rudder to port; 
(2) rudder to starboard; (3) sheets 



hauled in, and; (4) sheets played out. 
These are performed by pressing the 
key or push-button at the transmitter 
1, 2, 3, or 4 times, respectively, with 
one dot to stop any of these operations. 
A selector switch within the boat acts 
on the impulses from the receiver and 
makes the proper electrical connections 
to carry out the desired operations. 

The transmitter is a conventional, 
modified tuned-grid, tuned-plate oscil- 
lator operating on 80 meters, unmodu- 
lated, and keyed in the negative plate 
return lead by means of a push-button 
on an extension cord for convenience; 
it feeds a half-wave antenna. It uses 
a type 71A tube with two 45 V. "B" 
batteries for plate supply and a small 
home-made 6 V. storage battery for the 
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Location of equipment in model boat. 



filament current supply. The complete 
unit including batteries can be easily 
built into a 5 x 8 x 11 in. carrying case, 
weighing only 16 lbs., although at the 
present time the set is not extremely 
compact. 

The interrupted radio waves radiated 
by the antenna of the transmitter are 
picked up by the antenna on the yacht, 
a single wire running between the masts 
and down to the bow, with the lead-in 
carried to the detector stage of a 3 tube 
short-wave receiver. Referring to Fig. 
1, it is seen that the first stage is a re- 
generative detector, regeneration being 
controlled by a variable tickler coil so 
that the circuit is in an oscillating con- 
dition. The incoming radio-frequency 
signal beats with the local oscillation, 
giving an audio frequency signal which 
is amplified in two transformer-coupled 
stages, the last of which acts also as a 
rectifier since its grid is biased to plate- 
current cut-off by a "C" battery. When 
a signal comes through the rectified cur- 
rent trips a sensitive relay in the plate 
circuit of this tube closing a contact 
in the exterior circuit, and when the 
signal ceases, this contact opens. 

The relay is made by winding 24,000 
T. of No. 36 wire on a transformer core 
to make a horseshoe magnet. It has a 
resistance of 500 ohms with the 2 coils 

{Continued on page 40) 
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Fig. 1 

Schematic wiring diagram of receiver and control mechanism. 
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Fig. 3 

The 3 tube receiver and relay. 
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A SET SENSITIVITY TESTER 



An oscillator when properly understood and 
used is one of the most versatile instru- 
ments in the equipment of Service Men. 
One built along the lines described in this 
article will permit a higher standard of effi- 
ciency, besides adding that professional 
engineering touch, in repair worlc. Some of 
the possible uses of this tester are: 

(1) Checking efficiency of repaired 
receivers. 

(2) Comparison of sets. 

(3) Aligning tuned and I.F. stages. 

(4) Tube testing. 




Fig. A, Checking a receiver's efficiency! 



J. T. BERNSLEY 



Fig. 4, below. 
Calibration chart for oscillator. 



OSCILLATORS have been ex- 
tensively used by Service Men, 
but not all of them fully realize 
the number of uses to which 
these instruments can be put. In a 
laboratory, the oscillator is one of the 
most versatile instruments, being em- 
ployed for most major engineering op- 
erations in design and measurement 
work. In servicing work, most men 
simply use it for aligning receiver 
stages. By a few simple changes, (or 
if desired this complete unit can be 
constructed for less than five dollars, 
excluding meters) the oscillator that is 
on hand can be made so that it will per- 
form any of the operations to be de- 
scribed. 

Construction 

Fundamentally this "tester" is sim- 
ilar to any oscillator. It is a self- 
modulated oscillator employing a type 
30 tube, batteries and everything self- 
contained, but includes an 0-1 ma. mil- 
liammeter in the plate circuit to indi- 
cate the existing output when the oscil- 
lator switch is turned "on." The reason 
a meter of this range is employed is 
not only because a tremendous output 
is not really essential, but because 
"high" output is not desired for check- 
ing the sensitivity of a set. Due to the 
low plate voltage applied to the tube 




(45 V. maximum, although 2214 V. is 
sufficient in most cases) the plate cur- 
rent will never exceed 1 ma. and may 
be regulated by the filament rheostat 
which is included in the design of the 
unit. In actual use, when testing an 
average receiver, a plate current of 0.4- 
ma. was sufficient to produce a sizeable 
output reading on the output meter. 

The frequency range is from approxi- 
mately 100 kc. to 1,500 kc, the higher 
frequencies being harmonics of funda- 
mental frequencies in the tuning range 
of the coil and condenser. Although the 
coil used in the construction of this os- 
cillator was from an I.F. transformer 
whose peak was 350 kc, (and from which 
the padding condensers were removed), 
the required coil may be easily con- 
structed and all details are shown in 
Fig. 2. 

The value of the coupling condenser 
in the output (plate) circuit which con- 
nects to the receiver should be low. 
Approximately 50 mmf, will be sufficient 

(Continued on page 52) 
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Fig. B 
Few parts are necessary. 



Fig. 1 

Schematic diagram of oscillator* 



Fig. 2 

Constructional details of coll. 
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IMPORTANT FACTS ABOUT THE NEW 

ALL-WAVE ANTENNA SYSTEMS 




I R. D. WASHBURNE 



PART I 



Throw away your "1904" antenna! Install a "1 934" type! 
Result: satisfactory, noise-free all-wave reception of foreign 
radio programs. The author describes the "double doub- 
let" and other up-to-date antenna systems that result in 
marvelous reception on 16 to 550 meters. 



Fig. A 

A "double doublet" antenna kit. 



RADIO sets have received the concentrated considera- 
tion of the entire radio engineering field until, today, 
we have highly-perfected "all-wave" receivers designed 
to enable us to grasp invisible hands that extend 
from foreign climes across the seven seas. 

Vacuum tubes, too, have received specialized attention so 
that, now, we even have "all-tcuve" tubes— electronic units 
of superlative design which, incorporating such ultra-modern 
characteristics as we find in the new type 1C6 tube, meet 
the exacting demands of this latest and most enchanting 
service. 

But what has been done about improving that bottle-neck, 
the radio antenna— the radio receiving set's source of broad- 
cast energy? Perhaps some of the owners of all-wave sets 
who read the following data will be greatly surprised to 
learn that a good 1 tube set may "run rings around" their 
fine, new multi-tube receiver, "with all modern improve- 
ments." simply because the former instrument is used in 
conjunction with an efficient antenna system, in contrast to 
the latter, 1934 set which is using an out-moded, 1904 an- 
tenna system! (In this connection, see Hugo Gernsback's 
editorials. "All-wave Sets," and "Radio Noises,'* in the Janu- 
ary and June. 1934 issues of Radio-Craft, respectively.) 

Before we go a single step further, let us state without 
anv equivocation— it is sad but true, that only a very elabo- 
rate or intricate antenna arrangement, involving substantial 
costs, will meet the specification for an ideal all-wave an- 
tenna system. However, there is good news in the fact that 
a most amazing improvement in noise-free and reliable 
reception of over-seas radio station programs may be effected 
by utilizing the very latest developments in all-wave antenna 
installation technique. 

Types of All-Wave Antennas 

Leaving technical comments aside for the moment, let us 
consult a listing of the 7 most suitable, new all-wave antenna 
designs, in their respective order, as follows: 

(1) Double doublet (Figs. 1 and A). 

(2) Inverted-L with unshielded lead-in (Pig 2). 

(3) Doublet with transposed lead-in and tuned or un- 
tuned impedance-matching transformer (Figs. 3 and B). 

(4) Doublet with transposition-cable lead-in and no im- 
pedance-matching transformer (Figs. 4 and C). 

(5) Inverted-L or T-type. with transposition-cable lead-in 
and no impedance-matching transformer (Fig. 5). 

(6) Doublet with twisted-pair lead-in and broadcast- 
short-wave change-over switch (Fig. 6). 

(7) Composite Marconi and Hertz antenna (Fig. 7), 

An illustration of each type of antenna installation, accom- 
panied by a discussion of its characteristics, is not quite 
sufficient material to enable the average radio set owner to 
adequately determine the most suitable type to meet his 
individual rquirements. However, reference to Fig. 9 will 
start the radio man on the right foot; Figs. 2 to 8 are shown 
and described in Part II. 



Although there are only two fundamental types of an- 
tennas—the Hertz, which does not require a ground, and 
the Marconi, which does— there are numerous variations of 
these. The problem, then, for efficient "all-wave" reception 
is to find the most suitable design that will result in maxi- 
mum signal strength and minimum interference— the two 
go hand-in-hand — on wavelengths from about 16 to 550 meters 
(approximately 18,750 to 550 kc), or even more (late "short-, 
medium-, and long-wave" sets receive wavelengths as high 
as 2,000 meters (about 150 kc.) ; the longer range includes 
many high-power foreign stations). 

Antennas for "Ground" and "Sky" Wave Signals 

Transmitted signals of any wavelength are known to 
divide into two components— the "ground" wave and the 
"sky" wave. The ground wave remains close to the earth's 
surface, providing reliable service only over short distances 
from the broadcast station. A grounded antenna, the Mar- 
coni inverted-L type shown in Fig. 9B, is especially suitable 
for ground-wave signal reception. Increased signal strength 
is obtained by increasing the length of the long fiat-top. 
This type of antenna lacks sharp resonance peaks and there- 
fore is only broadly resonant. The major direction from 
which signals are received by the long flat-top portion of the 
receiving antenna is indicated in the figure by a horizontal 
arrow (the receiving equipment is indicated by detector 
Det., and the transmitting, by spark balls S and gener- 
ator Gen.). 

The sky wave, on the contrary, travels up to the semi- 
conductive envelope that we now know enshrouds the entire 
earth at a considerable distance and is reflected back to the 
earth's surface at an appreciable distance from the station. 
With short-wave signals, the sky-wave usually does not 
return within the radius covered by the ground wave, result- 
ing in a so-called dead-spot region within which reception is 
impossible or extremely unsatisfactory. The length of the 
region wherein such conditions are effective is known as 
the "skip distance," varying greatly from day to night and 
from summer to winter approximately as shown in Table I. 

An ungrounded antenna, the Hertz doublet-type shown in 
Fig. 9A, is especially suitable for sky-wave signal reception. 
Although no more effective than a correctly-installed in- 
verted-L type on wavelengths to which it is not tuned, the 
doublet antenna is extremely efficient in the region of the 

Table I 

Effect of Time of Day and Season on Shout-Wave Reception 



Wave- Ground- 
length Wave Range 
(Meters) (Miles) 
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Sky-Wave Reliable Range 
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(•Unlimited distance. X ordinarily cannot be beard.) 
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pronounced peaks which occur at its 
resonant and harmonic frequencies. Al- 
so, the doublet is highly directional, and 
^receives best from directions at right 
angles to the direction in which the 
wire is stretched, as indicated by the 
vertical arrows in Fig. 9 A. The direc- 
tional characteristic of a doublet whose 
two wires or "dipoles" X and V run in 
,a straight line north and south, let us 
say, will be directional east and west. 
Now, by tilting the doublet so that the 
south end, for instance, is low and the 
north end is high, an added directional 
preference to southern signals will be 
observed. 

When sections X and Y are not run 
in exactly the same direction, or their 
lengths are unequal, the doublet effect 
is reduced, the directional preference is 
changed, and the antenna system begins 
to function as an aerial and counter- 
poise. In the latter instance, with the 
counterpoise immediately beneath and 
parallel to the antenna, the spacing be- 
tween counterpoise and aerial should 
be no less than V4 the height of the 
antenna above ground. The main points 
to be remembered in erecting such a 
modified or folded doublet, are: (1) the 
space | partially enclosed by the two 
sides of the antenna system is noise 
tree, and; (2) the transposed lead-in 
should be connected as high up as pos- 
sible. 

Man-Made Interference Limits 
AM-Wave Reception 

Checking back at this stage of onr 
analysis we find that there are 3 out- 
standing characteristics of the doublet 
antenna, to wit: (1) resonance at the 
Jundamental and harmonic frequencies; 
(2) high directivity, and; <3) pick-up 
and lead-in sections of the antenna sys- 
tem maintain their functions independ- 
ently of each other. These character- 
istics especially recommend the doublet 
ior quiet reception of distant stations. 
Although reception on the short wave- 
lengths is less affected by "atmospher- 
ics" (natural static) and good results 
may be had in midsummer even during 
a thunder storm, the reverse is true 
where the interference is man-made. 

Electrical machinery such as trolleys, 
dial telephones, motors, electric fans, 
automobiles, airplanes, electrical appli- 
ances, flashing signs and oil burners 
create far more interference to recep- 
tion of the shorter-wave signals than to 
reception of programs in the "stand- 
ard 1 * broadcast band " of 200 to 550 me- 
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Fundamental antenna systems. 
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Fig. 1 

The new "double doublet"' all-wave antenna installation. 



ters. In tests it has been noticed that 
stray conductors such as antenna wires, 
and power lines, re-radiate noise inter- 
ference that has been radiated at a re- 
mote point and picked up by these con- 
ductors; this demonstrates the need to 
keep the flat-top or dipole section of the 
Marconi or Hertz antenna system, re- 
spectively, as far as possible from such 
wires. 

If necessary, where the local inter- 
ference covers a considerable area, it 
may be advisable to locate the antenna 
400 or 500 ft. away — perhaps on another 
building — t running only a shielded 
lead-in or a transposition line through 
the area of interference. 

Locating the antenna at a point re- 
moved from sources of interference is 
vtrif important, inasmuch as the 
strength of broadcast signals received 
from a considerable distance varies al- 
most directly as the distance— whereas, 
local interference signal strength varies 
as the square of the distance. Thus, by 
placing the antenna 20 ft., instead of 
10 ft., for instance, from a source of 
local interference the ratio of broadcast 
signal strength to interference signal 
strength is improved approximately 4 
times. 

To still further improve the signal-to- 
noise ratio, place- the antenna as hieh 
as possible. Ry so doing, two desirable 
results are secured: (1) an increase in 
height means getting the antenna fur- 
ther away from sources of noise, and; 
(2) the greater the height, the greater 
will be the signal pick-up. 

Finally, to receive the most distant 
stations, secure an even higher signal- 
to-noise ratio by being careful to install 
the antenna in a location isolated from 
nearby wires, trees, building Avails, 
roofs, etc. Such objects reduce the effi- 
ciency of the antenna system by absorb- 
ing signal energy before it can reach 
the antenna. 
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The Lead-in of the Doublet Antenna 

The doublet antenna provides maxi- 
mum signal response on signals of a 
wavelength which has a certain rela- 
tionship to the length of the flat-top 
portion of the antenna system, and this 
characteristic ordinarily is unaffected 
by the length of the transposed twin- 
conductor It.F. transmission line that 
constitutes the lead-in. For best results 
on a given wavelength the lengths of 
dipole sections X and Y, in Fig. 9A, 
should each be U of the desired wave- 
length. This exact length for the di- 
poles of the doublet is conveniently ob- 
tained by dividing 492,000 by the de- 
sired frequency in kc, and multiply- 
ing the result by .95, for accurate fig- 
ures on wavelengths of 20 meters and 
above. The result is the length of the 
flat top, in feet; this length is now- 
halved by breaking the length with a 
strain insulator placed at the exact cen- 
ter. Of four dipole ends thus formed, 
two terminate at this insulator and 
connect to an R.F. transmission line 
or twin-conductor lead-in whose wires 
are "transposed." 

The two wires that compose this 
"transposition lead-in" are interchanged 
every few inches in their respective po- 
sitions in order to eliminate the pick- 
up of local interference. This reduced 
pick-up of noise is due to the fact that 
any current set up in one wire is neu- 
tralized at the coupling coil or impe- 
dance-matching transformer by the cur- 
rent simultaneously set up in the other, 
parallel wire. Of course, if man-made 
interference is introduced in the set 
via the pmc<*r line (to which the set is 
connected) before even the lead-in is 
connected to the set. the antenna system 
should not be blamed in this instance 
if its correct installation does not re- 
sult in more noiseless operation; in 
cases such as this one an all-wave power 
(Continued on page 46) 
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Fig. A 

B-52, duo-purpose radio for automobile or home use. 
auto battery or 110 V. A.C. 



Operates on 



NEW AUTO 

Auto-radio receivers have improved consid- 
erably in design and appearance in the past 
few months. Practically all models are now 
constructed in single unit fashion, containing 
dynamic speaker and "B" supply unit. Tuning 
controls are improved in appearance and 
mechanical construction. The circuit improve- 
ments and tubes used are such as to produce 
an efficiency equivalent to that of an excel- 
lent home receiver. 
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Fig. B 

Simply attach plug for 110 V. A.C. use 
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Motorola, Dual 6 — Super heterodyne, employs 
2-7S*s, 1-77, 1-75, 1-42, and an 84 rectifier 
or Elkonode No. 53 "B" power rectifier unit. 
Airplane type tuning control and dynamic 
speaker* A tone control is provided to com- 
pensate for car acoustics. 




Fig. D 

Arvin 25, 6 tubes and 6 in. speaker, S 
point tone control. Easily installed. 




Fig. F 

Audiola 346, 6 tube superhet. Manufacturer 
specifies that no suppressors are necessary. 



Fig. G, left 



THE auto-radio receiver of a few 
years ago was a crude affair, in 
comparison with present models. 
Whereas the old model consisted 
of numerous boxes to hold the receiver 
chassis, speaker and "13" batteries, and 
the tubes were such that very little am- 
plification of the meager signal (gener- 
ally obtained from most auto antennas) 
fed to them was derived; the new sets 
are practically just the opposite in that 
every imperfection existing in earlier 
models has been eliminated. The latest 
in auto-radio receivers is a single unit 
with just one or two bolts, at the most, 
necesary to anchor it to the car. Today, 
"R" batteries have been entirely done 
away with, a "B" supply unit that ob- 
tains its power from the car battery 
beins employed to furnish the necessary 
plate voltages. This unit may be either 
of the motor-generator type, or a vibra- 
tor which chops the 6 V, D.C. (from the 
storage battery) into pulsating D.C, 
stepped-up by a transformer to approxi- 
mately 225 V., A.C. and then rectified 
and filtered by a special rectifying tube 
and filter arrangement. Some receivers 
employ a mechanical rectifier, operated 
"in step" with the vibrator "chopper," 



Fig. H 

RCA Victor, M105, 4-tube superheterodyne. 
Employs a mechanical inverter and rectifier for 
"B" supply, thus eliminating a tube. 



Studebaker-Philco. Spe- 
cial tuning control ar- 
rangement for instru- 
ment board or compart- 
ment. 
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SETS and FEATURES 

The installation procedure for auto sets has also been refined 
considerably. A radio receiver in a car now is a thing of 
beauty, in addition to being a necessary convenience. As 
suggested in the photographed illustrations below, the tuning 
controls may be so located in any one of various places in 
a car, that it will contribute to the tuning ease and interior 
appearance. Many new cars include radio as standard 
equipment. 



to eliminate the necessity for an extra tube. 

Essentially, what has been, to a great, extent, responsible 
for the tremendous improvement in efficiency of present-day 
car sets is the development of new and improved tubes. Such 
tubes as the 6A7, 6B7, 78, and the 41 permit greater amplifi- 
cation, larger power outputs at initially lower plate voltages, 
besides a circuit arrangement that enables the tube to per- 
form double functions, such as composite first-detector and 
oscillator, or second-detector ;ind A.V.C. or I.F. stage. This, 
when summed up, means simply that a tremendous saving 
in tubes is accomplished without impairing the efficiency of 
the receiver. In addition, the versatility of these tubes per- 
mits the attaining of 3 tube efficiency from one, by means 
of multiple functions (outlined) and reftexing. As a matter 
of fact, most of the 5 and 6 tube receivers that are manu- 
factured are the equivalent of 7 and S tube sets of a few 
years ago. 

Insofar as reproduction is concerned, the new auto sets 
reproduce with a Quality comparable to most home receivers. 
Some of these new sets employ class At amplification in the 
final audio stage, so that a relatively large power output is 
delivered to the speaker, resulting in ample volume without 
"forcing" the volume control until that strained quality or 
tone is obtained. Of course, all of the present manufactured 
models include the dynamic type of loudspeaker. 



G. E. Model B-52 

In Figs. A and B are shown an auto radio set that is more 
than an ordinary auto radio; it is made by General Electric 
(Continued on page 49) 

Fig. t 

A special airplane-type tunino control is installed, with receiver, at the 
factory of the Hudson Motor Car Company. It harmonizes with all 
other instruments. 





Fig. J 

Packard radio tuning control in arm rest. 




Fig. K 

Packard, tuning control on instrument panel. 




Fig. L, above 

Standard type installation (Packard), tuning control mounted on steer- 
ing column. Set mounted behind instrument boa<d. 

Fig. M, below 
Tuning control matched with instruments in Studebaker. 
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Fig. A 

A modern and well-equipped auto-radio service shop. 

(Phot us a aii.l It. <mirte*> Halbran) 




AUTO RADIO 
INSTALLATION 

IN STEP with the improvements made in auto-radio re- 
ceivers in the past year are improved methods for install- 
ing these sets and the elimination of motor noise. The 
many thousands of sets that were installed in cars since 
this form of car pleasure became popular have served to 
increase by a considerable amount the knowledge of car 
radio set installers. By this time most installation men % 
now have a fixed procedure or routine for eliminating motor 
noise from certain makes of cars. Unfortunately, despite 
this constant experience the amount of labor and detail in- 
volved have not been materially reduced, that is, not up > 
until a few months ago, However, with the introduction of 
new devices, designed to materially increase the efficiency 
from auto-radio sets and reduce motor noise pick-up, it seems 
probable that installation men will no longer dread the ill- 
installation work in certain types of cars. Their work has 
already been considerably lightened by the foresight of pres- 
ent-day receiver manufacturers in designing their new sets. 
Most car sets employ only two or three bolts at the most to 
fasten the complete set within the car. Compare this with 
the numerous holes and bolts necessary to mount the various 
units that comprised an automobile receiver a few years 
ago, and we can readily realize the time and labor saved 
by present improvements. 

As regards the routine for ignition noise reduction or 
elimination, certain salient operations are necessary with 
every car, and from then on, depending on the car, it be- 
comes a matter of "cut and try" or "hit and miss" endeavors. 
Some of the very difficult ones sometimes require practically 
complete shielding of all low- and high-tension wires, in 
addition to the suppressors and condensers that must be 
installed. It has been noticed, by those actively engaged in 
auto-radio installation work, that the following will aid ma- 
terially in effectively reducing motor ignition interference: 
(1) Bonding and grounding all cables and pipes that 



Fig. B, above 
Screened cage for testing receivers In cars; 
the screening minimizes external R.F. inter- 
ference. 



Fig. C, below 
A car radio antenna rod. 


Photo courtesy. Tube Deutschmann Corp. 
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Fig. D, above 
Device for automatically increasing 

charging rate. Courtesy. A. II. Lynch, Inc. 
Fig. E, below 
Auto antenna matching-transformer unit. 





Fig, F, above 
Standard types of Ignition-noise suppressors; 
see text for applications. 

Photo courtesy. International Res. Corp. 

Fig. Q, below 
Inductive type of suppressors. 

Courtesy. A. H. Lynch. Inc. 
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SERVICE AND 
HINTS 



extend through the "bulkhead" or "fire- 
wall" as it is sometimes called. Also, 
in a good many instances it is neces- 
sary to ground (with heavy cable) the 
metal panel which covers this compart- 
ment wall. 

(2) Connect both "A" wires from 
receiver to battery direct, instead of to 
ammeter and instrument panel (which 
seems to be common practice with most 
installation men who afterwards won- 
der why they encounter so much diffi- 
culty in eliminating motor noise.) 





Fig. H 

A new principle in auto-set antennas. 

5 hcto ccurtesy, Insullnc Corp. of America 



Fig. 1 

Wiring diagram of a 
multi-tapped elimi- 
nator for car-or farm-set 
use. 




(3) Install antenna in roof of car, 
preferably, for best reception, and as 
far back from motor compartment as 
possible. 

(4) When installation is completed 
and all grounds are installed, turn re- 
ceiver "on," start motor up and listen 
for motor interference. If noise is bad, 
disconnect the short length of lead-in 
from receiver to antenna and note 
whether the noise ceases, if it does 
then this may be taken as an indication 
that the antenna is probably picking up 
the ignition radiations from the over- 
head light wire which leads to the dome 
light. Installing a dome light filter 
will generally eliminate this trouble. 

(5) For some very stubborn cases 
of ignition interference, a specially 

(Continued on pa<jc 57) 



Fig. I, below. An auto-radio "B" unit. 

riipto courtesy. General Transformer Cop. 




A NEW AUTO-RADIO 
REMOTE CONTROL 

This tuner will be of interest to the constructor who wishes 
to build a modern set to suit his particular requirements. 



JOHN T. BAILEY*, 




Fig. A 

Tuner clamps on steering column. 
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Schematic wiring diagram, indicating use of a 6A7 as a composite 
oscillator and first -detector. 



* lw»lta Itadio Mfg. Co, 



SOMETHING different in auto-radio controls is now 
available to the constructor who wishes to build a 
deluxe or midget auto radio. Since midget auto sets 
are becoming popular for local reception much in the 
manner of the popular A.C.-n.C. home sets, an auto-radio 
remote control has been developed that incorporates a tun- 
ing unit to simplify the building and installation for the 
constructor. 

This is accomplished as follows: instead of controlling the 
condenser gang and volume control by means of mechanical 
drives, the complete tuner is incorporated in a compact unit 
which fits any steering column. This simplifies construction 
for the builder since all experimental work has been care- 
fully carried out resulting in maximum efficiency over the 
broadcast band. The illuminated airplane-type dial is cali- 
brated in kilocycles. 

The Schematic Circuit 

Looking at the schematic circuit, you will see the standard 
(Continued on page 56) 



RADIO-CRAFT for JULY, 1934 



25 



NEW AUTO -SET DIAGRAMS 
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MAJESTIC 66 

THIS RECEIVER is a superheterodyne 
using an I.F. of 175 kc., employing a 
3 gang condenser. Circuit sequence is, 
1 stage of tuned U.F., composite first- 
detector and oscillator, 1 stage I.F., di- 
ode second-detector, one stage of A.F., 
followed by a power stage. Full A.V.C. 
action on 3 tubes is obtained from the 
diode circuit by the "delayed rectifica- 
tion method.*' In this method, the di- 
ode plates operate at a slight negative 
bias so that no A.V.C. results until a 
certain signal level has been reached. 
The power supply is of the vibrator 
type. A resistance which varies until 
the tubes heat up protects the vibrator. 

\ — 

ZENITH MODEL 462 

THIS receiver employs a 6 tube super- 
heterodyne circuit. The I.F. used is 
252% kc. Tubes used and operating 
voltages are as follows: 

Sup.- 

Tubc T:se Cath.V. C.-(J.V. G.V. S.-O V. Pl.V # 

fiO> R.K. Amp l.fl — 1.5 72 171 

CF7 Det. 1 & Osc... 3.3 — 3.5 I21»er.l7l 

o^.r.i* 

am I.F. .\mp. .... 1.5 — 1.5 72 17 1 

7S ht't. '1 & A.V.C. 1.2 — — — 15.5 

42 Power Amp — -11.5 — 174 G l»>3 

6Z4 licet 171.*; — — — — 

All voltages measured from indicated 
points to ground. Battery voltage, 6V. 

To balance I.F. circuit, remove con- 
trol-grid lead from the 6F7 and connect 
the 252% kc. test oscillator to the con- 
trol-grid of the tube and to ground. 
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POSTAL MODEL T V 

THE circuit diagram, on left, gives all 
' necessary resistance and capacity val- 
ues for servicing the set. 

Balancing intermediate frequency 
coils. These are peaked to 175 kc. and 
are trimmed through the top of the tall 
cans by means of a small screwdriver 
and a 5/16-in. socket wrench. 

Balancing R.F. coils. Tune in a weak 
signal at its correct dial marking near 
1,400 and adjust first and second trim- 
mers on variable from front of chassis 
for loudest signal. If signal does not 
come at proper dial setting carefully 
adjust rear trimmer on variable to shift 
signal to its proper location and then 
readjust first and second trimmers. 

J 



STUDEBAKER MODEL AC-206 

THIS receiver is a 6 tube superhetero- 
dyne; the I.F. used is 260 kc; built 
by Philco and in circuit design very 
much similar to the Philco model 11. 

To align or adjust tuned circuits re- 
move the control-grid cap terminal from 
77 tube, and connect signal generator 
after adjusting to exactly 260 kc. Vol- 
ume must be turned full "on"; all pad- 
ding condensers on I.F. transformers 
adjusted first. After aligning I.F. 
stages, connect signal generator to an- 
tenna and adjust padding. 
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MOTOROLA DUAL 6 ^ 

CALIENT information regarding this 
^ receiver may be obtained by refer- 
ence to diagram on left. When servic- 
ing, the audio end of the chassis may 
he checked by removing the control- 
grid cap of the 75 and, if normal, a 
loud hum will occur. To check the os- 
cillator circuit, turn the variable con- 
densers to "minimum" position and 
touch the oscillator stator plates. A 
click should be heard when plates are 
touched and again when fingers are re- 
moved—to indicate that oscillator is 
Junctioning. 

For alignment of I.F. transformers 
signal generator output should be con- 
nected to the grid of the 77 first-de- 
tool or and oscillator tube. Remove the 
grid cap and connect a .5-nieg. resistor 
irom grid to ground. 



ATWATER KENT MODELS v 
816, 926, 936 

CCHEMAT1C wiring diagram of circuit 
for these three models is shown on 
right. In lower right hand corner wiring 
of motor-generator type "B" supply for 
models 926 and 936 is shown. Model 
816 employs a mechanical inverter and 
rectifier, thus eliminating rectifier tube. 

All* voltage measurements are indi- 
cated on drawing, and were made with 
sensitivity switch at local position 
(switch open). 

Aligning procedure and servicing tests 
are similar to those mentioned for other 
receivers. Output of signal generator 
should be connected to grid cap of 6A7 
tube after terminal is removed. I.F. 
peak 264 kc; receiver is best aligned 
when chassis and generator box (926 
and 936) are grounded. 

J 

AUDIOLA 346 

kJANUFACTURER recommends after 
' v * installation is completed that an- 
tenna trimmer be adjusted on distant 
station around 1,400 or 1.500 kc. for 
loudest signal. Antenna trimmer will 
be located directly under serial num- 
ber on top of set. This adjustment will 
provide maximum sensitivity with indi- 
vidual types of car antennas. 

For special cases of ignition inter- 
ference the filter shown in lower left 
hand corner of diagram will prove very 
effective. Insert in "hot" lead from 
set and as close to set as possible. 



RCA VICTOR M-105 
^\XLY four tubes are employed in this 
^-^ model, as shown by the diagram. 
A vibrator type inverter-rectifier re- 
places the rectifier tube, and if servic- 
ing of this unit is required, it should 
be completely replaced. 

All R.F. adjustments can be made 
Vk'ith receiver in case. 

Socket voltages are as follows: 



Tulio Cnth. to 

Typo < iron ml 

7K-K.F. 4.42 V. 

i:A7-lvt. 4.42 V. 

<;.\T-Osr. 4.42 V. 

Cdi7-l»ot.2 fl.22\\ 

41 powi-r i:so.\\ 



Cntb. <o Cnth. to Cath. 
Si-. <:rid Plat** V. Ma. 



8:5 V. 



S4V. 
214W 



222 fi <>,*j 

222) \\\}\\\ 

22:tJ \uaw\ 

21 s r..2r. 

200 20.00 
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A 3 TUBE A.C. 
SHORT-WAVE SET 

This receiver, though simple to build, is never- 
theless highly efficient and reliable in its 
operation. It may be operated either from 
batteries or I 1 0 V. A.C. power supply. Com- 
plete details of the receiver and power pack 
are included. 



FRANK LESTER* 
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Fig, 1 

Schematic. First stage untuned, second tube detector with regeneration, 
third tube resistance coupled audio stage. Power pack connections 
shown in continuation. 



MOST of the simple and low-priced short-wave receiv- 
ers that have been brought out recently for DX 
enthusiasts who want to hear foreign stations are 
of the battery-operated type, and therefore do not 
particularly appeal to people who have grown accustomed 
to the convenience, reliability and economy of house current 
operation. These sets fill a definite need, but radio listeners 
who have not bothered with batteries for years would much 
prefer to "get into short waves" with a small A.C. set. 

To fulfil this requirement and to get these people exploring 
the busy short-wave channels, the writer has designed a 
simple but effective A.C. short-wave receiver that uses the 
latest tubes in a dependable, hum-free circuit, and that costs 
very little more than the average battery model complete 
with all its necessary "A," "B" and "C" batteries. The 
powerful A.C. tubes, of the pentode type, make possible, 
under favorable conditions, comfortable loudspeaker results 
{Continued on page 42) 



• Kiixtuei'r, Wholesale Katlh/ Servire Co. 



A PRACTICAL LINE FILTER 
FOR ALL- WAVE RECEIVERS 

At last! A really practical and inexpensive line filter that 
materially decreases noise in the all-wave receiver caused 
by line pickup of "man-made" static. Complete construc- 
tional details are given so that any novice can build it. 

A. D. LODGE 



w 



E HAVE modern selective re- 
ceivers and we erect carefully 
designed antenna systems, 
yet all these precautions are 



in a measure spoiled if we overlook the 
greatest remaining collector of noise— 
the house wiring that offers a conduc- 
tive path from the many sources of 




Fig. A 

inside view of line filter panel. Coils L1-L2 
are placed at a right angle to L3-L4. 



Fig. 1 

Diagram. Only 4 H.C. Coils and 5 
condensers employed. 




man-made disturbance directly into the 
heart of our receiver. Through this 
unguarded portal may enter the roars, 
crackles, and sputters that mar the 
otherwise perfect reception of distant 
stations. True, there have been many 
line filters, but being in general de- 
signed primarily for the broadcast re- 
ceiver, they are practically inoperative 
on the higher frequencies. 

The writer's assistance was requested 
in clearing up a particularly troublesome 
case of noisy reception. Every known 
noise reducer — doublet antenna; trans- 
posed lead-in; ordinary line filters; etc. 
had been tried but there still remained 
an annoyingly high noise background. 
It was then decided to tackle the prob- 
(Continued on page 40) 
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UPLIFTING THE 

SERVICING 

PROFESSION 

"Thar's gold in them thar M suggestions and 
hints, for Service Men, which are contained 
in this issue* 




Photo rotnto*y Xnt'I lY.Iun Tube Coijr. 
Second prize winner; Edward Radio Service, Washington, D. C. 



PART II 



F. E. COLT 



CLEAXUXKSS for a business is as 
important as personal attire. 
How many times have you been 
in a repair shop and seen things 
piled up in piles, a dirty bench top, 
dirty lloors, a junky looking "dump.'* 
Dump is the right word here, as some 
Shops look as though their contents had 
been dumped in place. There is no 
excuse for it either, just laziness — that's 
all. 

Radio service work should be a little 
more refined. Your best customers will 
be ladies. It is the ladies of the home 
who will have the service work done so 
we must tone up the shop, make it at* 
tractive so that the ladies can come in 
and feel that they are not entering a 
"grease joint." Let's form our first rule 
right now. This shop must be kept 
i:h an and orderly* 

The Shop Arrangement 

In part of this series, were diagrams 
of the suggested arrangements, and a 
study of them will give you more of an 
understanding than can be written. 

As was stated before, place your 
bench near one of the display windows 
which will allow you to have as much 
daylight as possible. If it could be ar- 
ranged so that a skylight could be in- 
stalled over the center of your work 
shop, letting in natural light, your light 
bill could be kept down. In placing the 
bench in the show window, I believe that 
by allowing a three foot depth show 
window is all that is necessary for a 
small display. It will let you near 
enough to the glass to receive all the 
light from that window. See drawing 
of Plan of Shop Arrangement. 



The nicest size of benches to build is 
3 ft. tops x 6 ft. in length for test bench 
and work bench while for counters and 
machine table 2 ft. x 6 ft. 

In the drawing showing a shop ar- 
rangement, you will note the radio test 
bench has a switchboard of G panels. 
These panels are each removable and, 
as you will note, contain 3 basic test 
panels which 1 believe, have more prac- 
tical use than anything else you could 
build. The first panel is nothing more 
than a switching panel with bench light, 
switches, A. C, line voltmeter and a 
series-multiple test lamp for 110 A.C. 
operation with a plug-in receptacle and 
binding posts. The second panel from 
the left is just a good old reliable elec- 



plywood Back 




- MAGAZINE 
FILE CABINET- 



COVER TOP With PRESS- 
WOOO OQ WiETAL 

— 12" 



1 "X 12* BAND 



4 ~'sV / ,11 




CENTER BRACE 



2 PANEL 
DOORS SLIDE 
PAST Each Other 



-WORK BENCH - 



Fig. 1, left. Construction 
and dimensions of work 
bench. 

Fig. 2, above. Dimensions 
for a magazine file rack. 

Fig. 3, right. Diagrams of 
"A" and **B" power sup- 
ply units. 



trie clock so that you may estimate the 
time it takes to do a certain job. Panel 
No. 3 from the left is a power panel 
having "U" voltages, *'A" voltages and 
,4 C" voltages, speaker jacks and high 
voltage jack with the *'P/' power supply 
from under the bench as well as the 
"A" and *'C M batteries. The panel on 
the bottom row from left to right I No. 
4) is an eleven section bank condenser 
bridge for substitution purpi ses and the 
No, 5 panel is a condenser roster. This 
is certainly a practical and handy 
method of testing for open condensers 
as you do not have to disconnect the 
condensers to check them. 

The 6th panel is a resistor bank made 
up from a ,1-megohm variable resistor 
test unit and has in connection ten 
(Continued on pay 53) 



IK) V.AC POWER SUPPLY J 
POWER PANEL ON TEST BOARD 



to terminal 
Strip 

SPARE 



) 

110V, A.C POWER SUPPLY 

POWER PANEL ON LOWER PART OF BCNCM" 



Fig, 4 

Wiring for ant., g'nd., and power supply outlets. 
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SHORT-CUTS 

IN RADIO 




A SIMPLE screw- or holt-holding attach- 
ment. It is sturdy, and easy to make 
and use. You dppiI only a safety pin mid n 
brass tul»*' f Snip tin 1 latch, bend tin* eyelet 
at right-angles, and solder the leirs to the 
tube twitb t tie eyelet 1 In. nwnyi, I'lip ant 
the bark of the eyelet. — It. H. P.ass 




A CLEAN way to remove condenser and 
transformer compound. lulll a %-in. 
hole in a corner of the ran, which Is then 
suspended by a twisted cord l to maintain 
even temperature) about 12 in, above a d rip- 
pan. Tse a regulation blowtorch to bring 
the compound to the melting point. 

— I't.t t-Toun II, Lank 



TO input 
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TO POWER 

PACK \ 
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RO HE AO 
SCREW 
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J? FLANGE 



SCALE -CHANGE SWITCH 2 WIRE COttO 




FINISHED VJEW 



l....J" ^ i-M-7 



SECTIONAL VIEW OF BODY TO SHOW 

space for swrrcH 

. SWITCH 

TO H S CORO 




HOME-MADE tin- jack* are illustrated. Cut 
a piece of sheet metal to size. V 4 - x 1! ins., 
drill lor screw or holt, and bend ns shown. 
I M i 11 lengthwise through the bolt or screw a 
hole suitable for the plug, — John ltouztu 



A SO A LE-CI I A NO I N« i tost prod. Especially 
suiiable in point-to-point resistance 
tests, to quickly serine the correct meter 
range Merely mount a jack and push-but- 
ton in the case of an ordinary expet-repel 
pencil, as shown. — Mai ii. on C. At wood 



volume 

CONTROL I jms 




, NEW SHEET OF 
CELLULOIO 



HO — 



CHART UNDER CELLULOIO - 



MAKE your own auto-radio remote con- 
trol. Remove wiper and resistor from 
u volume control unit and fasten to the case 
a metal plate to which Is soldered a copper 
guide tube. Solder a flexible shaft to the 
volume control shaft and to the opposite end 
of the flexible shaft solder a dial collar and 
set-screw. Use "hard" solder. — O. E. L'aVNK 



CALIBRATION charts and reference mate- 
rial may be kept in perfect condition for 
immediate reference by mounting the data on 
a piece of wood or cardboard, covering It 
with a sheet of transparent automobile cur- 
tain. Hold the data and cover-sheet in place 
with thumb tacks, — F. A. Cain ilk 
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IN SOCKET 
J TO TAKE 
HOLLOW 
RIVETS 

K SOL OCR 
LEAO WIRES 

TO 
RIVETS 




TUBE 



LOCK 
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SHIELD 



LEADS 



AN ORDINARY, small dynamic unit (for 
best quality) is connected as a micro- 
phone; talk across the diaphragm. A switch 
connects the output transformer to the A. b\ 
system input or output. — Or.NNix Dklaxky 



EMEROENCY phonograph pickup A GOOSENECK socket for panel amplifiers 

adapter was made by cyclet-ing a o prong /A and transmitters. The reducing elbow 

socket, after removing the cathode and grid and two lock-nuts for same are plumbing lit- 

contacts and drilling the holes larger to ac- tings. Solder leads to the socket before seal- 

comodatc hollow rivets. — Vim NO N Adams ing into the elbow. — Mauk Ewam> 
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NOTICE: 

Mr, Experimenter— what is your 
idea of time- or money-saving ideas? 
Most radio men have a great num- 
ber of short-cuts that they employ in 
their daily work — short-cuts that 
speed up their work or save them 
considerable cash. Sometimes the 
convenience these impromptu arti- 
fices afford is invaluable. 

RADIO-CRAFT will pay, upon pub- 
lication, space rates for ingenious 
expedients in radio — and its allied 
fields. 

The Hems may include ideas in radio 
reception; photoelectricity; television; 
electronic music; radiodynamics; and 
public address, 




BOTTOM VIEW OF TUBE BASE 



THIS WIRE CONNECTED 
y INTERNALLY TO PRONGS. 
THE BASE MAY THEN BE 
FILLED WITH SEALING HA*. 



THESE WIRES CONNECTEO 
INTERNALLY. USE IN- 
SULATEO BUS BAR WIRES. 
THE TWO'S* BATT. WIRES 
ARE SOLDERED TO PROWS AS 
SHOWN, 

B4 -i 




BOTTDM VIEW OF TUBE BASE. 



Fig. 1 

Operating A.C.-D.C. sets on batteries, 

OPERATING A.C.-D.C. SETS 
ON A STORAGE BATTERY 

Alden A. Rova 

IN FIG. 1 is shown, at A. an arrange- 
1 ment for operating the DeWald Stand- 
ard model LW-4 A.C.-D.C. receiver from 
a 6 V. storage battery and "B M batteries; 
the adapter shown at B is designed to 
permit the Dual-Wave model LW-4-DW 
set to be operated under the same con- 
ditions. Both of these ultra-midget set 
models incorporate the types 6C6, 6D6, 
43 and 25 Z5 tubes; tor battery operation 
the type 43 lube is replaced by a type 41. 

Although there is available on the 
market a special plug and cable for 
connecting the radio set, by means of 
terminal connections at the rear of the 
set, for car operation, the plug must be 
removed every time it is desired to turn 
the set off, an operation which the kink, 
illustrated, makes convenient merely by 
operation of the regular set switch. 

After making up the adapter shown 
at A, which utilizes a 6 prong tube 
base, remove the 25Z5 rectifier and re- 
place it with the adapter. To connect 
the power cord to the "A'* battery 
the writer has made up another adapter 
from an ordinary double-prong recep- 
tacle from which two leads run to heavy 
battery clips. 

The Dual-Wave model incorporates a 
6 prong auto socket. The special plug 
and cable for operating this set uses a 
6 prong base connected as shown at B, 
for off-on operation of the set without 
removing the plug. 



A SUPER-SELECTIVE WAVETRAP 

Caroll Moon 

A FTER time and the elements had 
wrecked the primary coil in the 
first U. F. stage in a G.E. model T-41, 
the receiver refused to function. Inas- 
much as the designer of said outfit con- 
sidered it a faux pas to leave any part 
of the chassis available, the primary was 
simply disconnected and the aerial con- 
nected to the grid-end of the secondary 
in the first R.F. stage. As a result the 
set worked beautifully, but tuned as 
broad as the dial would permit! 

After some investigation of the prob- 
lem a wave-trap suggested itself. No 
data was available and after several at- 
tempts, a honeycomb coil of 200 turns, 
shunted by a 500 mmf. variable con- 
denser was inserted in the aerial lead. 
Results were "just fair." 

After much experimenting the wave- 
trap circuit shown in Fig. 2 was evolved. 

Coils A and B, spaced ^-in., consist 
of 35 T. each of No. 24 S.C,C. wire 
wound in the same direction on a coil 
form 2% ins. in dia. The author used 
as condenser C a unit of about 800 mmf. 
or about 35 plates; an old 45 plate would 
work even better. 

As originally designed the wavetrap 
is effective from 700 to 1,500 kc. and 
then acts more in the manner of a band- 
selector. Once a station is tuned in on 
the main dial, the condenser C is varied 
until at one spot the volume of the in- 
coming signal nearly doubles. 



ASSEMBLING SPEAKER CONES 

Ernest Folto 

IN PAST issues of Radio-Craft there 
■ have been described ways and means 
of constructing speaker cones. However, 
none of the systems described a way to 
completely assemble a cone if the old 




Fig. 2 

A wavetrap for super-selectivity. 
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Making adapters to order. 
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SHOWINO METHOD OF 
CONNECTING OUTPUT. 



Fig, 3 

How to make your own speaker cones. 



Fig. 5 

A home-made condenser-mike adapter* 

one could not be obtained, or if it was 
in such bad condition that an outline 
could not be drawn around its edges so 
as to facilitate its construction. It is 
the purpose of this article to show sim- 
ple and elementary data concerning the 
construction of cones. 

All of the materials needed can be 
bought in your local stationery store. 
The cost of these materials, listed be- 
low, should not exceed 50c. Assuming, 
for instance, that the voice coil and the 
spider are intact remove the entire as- 
sembly, being careful not to injure the 
voice coil windings. With everything 
out of the way we take our measure- 
ments. 

First measure the cone's outside di- 
ameter, B, in Fig. 3, and scribe a circle 
having this diameter. Now measure 
the voice coil openings. (If the cone is 
cemented to the inside of the voice coil, 
take the inside measurements. If, as 
in most cases, it is cemented to the out- 
side of the voice coil take the outside 
measurements.) This dimension is C 
in Fig, 3, 

To take measurement A it is neces- 
sary to measure the distance from the 
part of the voice coil form where the 
cone was originally cemented, to the 
edge of the leather holding the cone to 
the frame. An -easy way to do this is 
to get a piece of cardboard large enough 
to cover the face of the speaker. Through 
the center of this stick a pencil or a 
thin rod until it reaches the pole piece 
in the center of the voice coil. The 
length of rod running into the speaker 
is dimension A. 

(Continued on page 55) 
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THE ANALYSIS OP RADIO RECEIVER SYMPTOMS 

OPERATING NOTES 



COLIN B. KENNEDY 62 

A RECEIVER was brought in similar 
to the Colin B. Kennedy Model 62 
Superheterodyne (A.V.C.) with the ex- 
ception that it didn't have a tuning 
meter. Volume was fair but the distor- 
tion was awful. After checking over 
voltage and current readings I located 
the trouble as a short-circuit between 
the primary and the secondary of the 
input transformer to the 47's in push- 
pull, placing a positive bias, about 20 
V., on the grids of the type 47 power 
amplifiers. A new input transformer, 
Tl, in Fig. l; remedied this 



SONORA D-70 



fault 



THE coupling condenser, C, in Fig. 2, 
in the resistance-coupled stage of 
the Sonora D-70 may start to leak when 
the receiver has become thoroughly 
warm after running about 15 minutes. 
The speaker's voice or the music will 
sound muffled. A man or woman talk- 
ing will sound as if their mouth was 
full of hot coffee and they were trying 
to converse at the same time. The 
RC. rating of these condensers seems 
to be low for this particular position, 
most of them being of the cartridge 
type, pig tail ends, sealed with black 
pitch which becomes quite soft in a 
poorly ventilated cabinet (midget mod- 
els). The capacity of these particular 
units was .05-mf — 200 V. D.C. 



J 

WESTINGHOUSE 90 

A STUBBORN case of intermittent 
reception was encountered in a 
Model 90 Westinghouse superheterodyne 
using type 27 tubes throughout with 
the exception of a single 45 in the out- 
put stage. Shunted across the first fil- 
ter choke, in Fig. 3, is C, a .04-nif. 
400 V. rating condenser, making a tuned 
filter system. This condenser is en- 
closed in a small, Hat metal case sol- 
dered to the underside of the power 
pack unit which in Westinghouse mod- 
els of this type is a separate unit in- 
stalled on a shelf beneath the chassis, 
as is the dynamic speaker. The con- 
denser unit was unsoldered from the 
chassis (the condenser was shorting oc- 
casionally), and reception became nor- 
mal; installing a new unit completed 
the job- 
In another model of the same set I 
just clipped off the two leads to this 
unit and reception became normal, with 
no noticeable increase in hum. 

Unless the capacity of filter tuning 
unit C is exact it will be ineffective. 
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Fig. 2 

Muffled reception in a Sonora O-70 wa$ cor- 
rected by replacing a leaky coupling 
condenser. 



Fig. 4 

Lack of signal reception over part of the 
tuning range in a Kolster model CK-35 re» 
ceiver was found to be due to an open grid- 
suppressor. 



200 A ROGERS BATTERYLESS 

AN ANNOYING, popping noise was 
cleared up in a Model 200 A Rogers 
batteryless receiver, console model. The 
rotor and the stator plates of one sec- 
tion of the 3 gang condenser had been 
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Fifl. 3 

A Westinghouse 90 had a faulty choke-tuning 
unit. 
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Fig. 1; Fig. 5. right 
Above — Replacing Tl repaired a Kennedy 62. 
Right — faint reception in a Mohawk Lyric 
model 90 chassis was traced to an open A.F. 
transformer in the "double push-pull" unit. 



WHAT THIS DEPARTMENT 
IS FOR 

It is conducted especially for 
the professional Service Man* In 
it will be found the most unusual 
troubles encountered in radio 
service work, written in a prac- 
tical manner, by Service Men for 
you* 

Have you, as a professional 
man, encountered any unusual 
or interesting Service Kinks that 
may help your fellow workers? 
If so, let us have them. They will 
be paid for, upon publication, 
at regular space rates. 



bent out of place when undergoing 
alignment at the factory, presumably. 
After being in use for some time, due 
to the wear in bearings and vibration 
from the large, ram's horn type speaker 
beneath the chassis, the plates of the 
sections would momentarily touch when 
the dial was turned to a certain few 
points. Bending the offending plates 
back slightly and re-aligning the set 
cured this. 



V PHILCO MODELS 

iN A number of Philco models made in 
I Canada I have found that the push- 
back hook-up wire used has been drawu 
too tightly around the edges of project- 
ing condenser cases, socket terminals, 
long bolts to the upper side of the chas- 
sis, and padder and trimmer condenser 
units. In time these cut through and 
cause the wire to short to the chassis, 
in a number of cases allowing faint re- 
ception, if any, depending on what part, 
the offending circuit wire was affecting. 
Tape around the defective spot will 
cure the trouble. 

(Continued on page 61) 
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INFORMATION BUREAU 



25Z5 VERSUS IV 

(206) Mr. Everett E. Colling, ^apron, III. 
(Q.I) Please publish the answers to the 
ful lowing questions: is a IV tube ns efficient 
a rectifier as a in an A.O.-D.C. set? 

fA.l) The efficiencies of these two tubes 
cannut be compared in as simple a manner as 
you seem to think. The Is actually two 
half-wave rectifiers in one glass bulb, which 
permits this tube to carry just twice as much 
current as the IV. However, this does not 
Indicate that the former tube is more ef- 
ficient, as the filament and other character- 
tstlcs are entirely different. 

In other words, the tubes are not inter- 
changeable. The 20Z0 has a filament de- 
signed for 2.1 volts, while the IV r< quires ti.:i 
volts. Also, the is designed for a num- 

ber of circuit variations, auch as voltage 
doubling, etc, while tile IV is limited to use 
as a half-wave rectifier. 

We would not suggest that you try to 
change the rectifier tube in your set to use 
the 25Z5, if it was designed for the IV. 

(Q.2) Could you publish a 6 volt battery 
converter of the vibrating type to operate 
this set from a G volt storage battery. 

(A.2) While a 6 volt converter eould be 
made to operate this set, this is not eco- 
nomically possible, unless you change the fila- 
ment circuits of the tubes to a parallel con- 
nection, so that the filaments can be actuated 
directly by the storage battery, while the vi- 
brator unit simply supplies the plate current. 



A SMALL P.A. SYSTEM 

(207) Mr. J. I la i worth tiirnut, St. Louis, 
Mo. 

tQ.) I have recently seen advertisements 
abmtt a small J\A. unit which is self con- 
tained, having the speaker built right in with 
the aniplilier and using a circuit which per- 
mits operation on either A.C. or D.C. lines. 



1 have need for sn.-h a small unit, as I 
can rent one to stores in my neighborhood 
for advertising purposes. However, if pos- 
sible I would like to build the unit, as I 
have a large stock of parts in my shop. 

<an you supply me with the circuit of a 
suitable amplifier system of this type? 

I A. t The circuit shown in Pig. Q.24>7 
should answer your requirements. As you 
will notice, it uses a doiihledmttmi cariioii 
mike, for high quality, eon pled to a type :>!* 
or 4-1 pentode tube which is, in turn, coupled 
to a type 4:> power pentode tube. Resist- 
ance Interstage colliding is used for stability 
and to penult the high voltage gain of l be 
two pentode tubes to be utilized. 

The filaments of the two amplifier tubes 
are connected in series witli the 2o V. fila- 
ment of a '2Ti'A7> rectifier tube, which serves 
the double purpose of supplying the plate 
voltage of the amplifiers and supplying the 
field coil of the dynamic s|>enker. 

The values of all resistors, condensers and 
other parts are specified on the circuit. We 
lire sure that you will have little difficulty 
in const meting the unit. However, there 
are several precautions to be observed. 

The carbon microphone must not he used 
too close to the amplifier, for It must bo 
remembered that the reproducer is in the 
same case as the amplifier, aud you will bo 
troubled by acoindical feed-hack if the two 
are placed toe close together. The dynamic 
reproducer should have a field winding de- 
signed for operation on 110 V.D.f. and the 
nut put transformer, which Is usually attached 
to the speaker slunild be designed to operate 
from a power pentode of the type used. 

It will be noticed that a power cord hav- 
ing an internal resistor is used. This type 
of cord becomes warm during operation- - 
this heating is normal and does not impair 
the opera tiou of the unit in any way. 




Flo. Q.267 

An A.C.-D.C. P.A. system supplying 2 W. 
output. 



SECONDARY EMISSION AND 
THE DYNATRON 

ii'oSi Mr. II. A. Irvine, Winnipeg, Man. 
Asa constant reader of U.\!»lo-< 'iuft. 
1 naturally turn to you for information about 
a subject which I have little or no knowledge 
namely, secondary emission. 

What Is the effect of carbonized plates 
in dy natron oscillators or oseiilators com- 
bined with first-detectors using a 24 type 
tube? 

i A. I Secondary emission from the plate 
of a tube: or any of the grids, is due to the 
impact of electrons from the filament ex- 
pending sufficient energy when hitting the 
plate to knock other electrons from it. It 
is these "other'* or secondary electrons that 



SPECIAL NOTICE 

Those ou est ions which are found to 
represent the greatest general interest will 
be published here, to the extrnt that 
space permits. (At least 5 weeks must 
elapse between the receipt of a question 
and the appearance of its answer here.) 
Mark such inquiries, "For Publication." 

Replies, magazines, etc., cannot be sent 
C.O.D. Hack issues of KADKM'KAFT 
prior to December, 1932, are available at 
Sue per copy; except the following is- 
sues: 7/'29, 2, 3, 4, 6, 9 and ll/'30; 
5, 8 and 9/'31; and 10/ '3 2, which are 
out of print. Succeeding issues arc still 
available at the regular price of 25c per 
copy. 

Inquiries to be answered by mail MUST 
be accompanied by 2,">c (slumps) for each 
separate question; answers are subject to 
subsequent publication if considered of 
exceptional interest. 

We cannot furnish Individual design 
considerations. 

Furnish sufficient information (in refer- 
ence to magazine articles, be sure to men- 
tion issue, page, title, author and figure 
numbers), and draw a careful diagram 
(on separate paper) when needed to ex- 
plain your meaning; use only one side of 
the paper. List each question. Be SURE 
to sign your name AND addressi 

Enclose only a STAMPED and self-ad* 
dressed envelope for names and addresses 
of manufacturers; or, in connection with 
correspondence concerning corrections to 
articles, as this information is gratis. 



give rise to secondary emission effects, it is 
these same secondary electrons which cause 
the rather erratic curves in the type '2 A 
t ul»cs at low plate voltages which, Incident- 
ally, makes them suitable for dy natron 
action. 

Carbonizing the plates of these tubes re- 
duces the mini her of secondary electrons 
from the plate and hence minimizes the en fe- 
ature of the tube characteristic which is used 
for dyna troii oscillators. For thU reason, 
type '24 tubes with carbonized plates are not 
particularly suitable in dynatron circuits. 

For further details regarding the dynairoft 
action, the article "Facts About I >y natron 
operation,'* by r. M. iNdano. in the March 
1i»:i4 U.who-Oukt, page .V..-P, and April llKW, 
page .*i!l.x, should bo read. 
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The circuit of 



Flfl. Q.269 

the General Electric model C-30, storaae-battery operated receiver. 
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A STANDARD BATTERY SET 

(2C0) Mr. Erach, New Hnven, Conn. 
MJ.i I have a cabin at Lake Sebago, 
Mn inc. which I visit every summer for vaca- 
tion. Several years ago, I took a radio s»-t 
up there, but did not got very good results, 
mainly because the '2 V. tubes' were used and 
they were found to be too delicate. We ex- 
perienced too much trouble with burned out. 
tubes, which wore both expensive ami diffi- 
cult to obtain up there. 

I have been thinking of building a set 
using the fi.tt V. type tubes and use u stor- 
age battery for til anient supply. Willie wo 
do not have elect tie-light lines in the cabin, 
there is an automobile servieo station about 
a mile away where the battery can be 
charged. Tan you supply the circuit for a 
dependable three tube battery operated set 
of the type desired? 

The circuit at Tig. Q.2(i!> is both 
simple and dependable. In fact, as you can 
see. it consists simply of a stage of T.It.F. 
using an U.F. pentode tube, a screen-grid 
detector and a power pentode A.K. amplifier. 

While this layout may not seem sufficient 
for dependable reception, it must he reniem- 
liered that all of the tubes have high ampli- 
fication factors and the resulting volume and 
sensitivity will bo a surprise to you. The cir- 
cuit shown is identical with that used in 
the General Klectrie model t'-JMi table model 
battery-operated receiver. 

In const met ing the set, we would advise 
you to purchase tbe colls, one of which \< 
(Vonti/utcd on paye 47) 
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GENERAL ELECTRIC "AUTO AND HOME" MODEL B-52 5 TUBE SUPERHETERODYNE 

(Portable, "arm rest" home and car radio set. Incorporates a dual rectifier system— a synchronous vibrator mechanism of full-wave type for battery 
operation, and a tube rectifier for 110 V., A.C, power line operation. Also has A.V.C., tone control, and sensitivity switch.) 



ntra-modern in every sense, the new 
<;.!•:. model B-.V2 receiver, Illustrated both 
Inside and out, as well as schematically, es- 
tablishes a new standard of utility. Tse it 
at home, plugged Into- the wall receptacle 
for 110 V., A.C. power, or take It out to the 
automobile and con tier t its battery socket 
to a permanently Installed battery power 
cable. The maximum undistorted output 
rating of the set Is 1.8W, i maximum, 
Wj with a power line consumption of only 
30 \V. ; the battery drain is only 3.7 A, 



Tube 
Type 
VI 
VJ* 

vu** 

\:: 
V4 
V3 



Plate 
Volts 
lM(i 

-07 



(nth. 
Volts 

4.-2 
13,0 



Volts 

m 



Cath. 

Ma. 

3.3 
KM)" 
1O.0" 

4.3 
IIO.O 

:;o.o 




The external appearance of the "arm rest*' set. 



The compact assembly of the set is evident. 

TC2 I C3 
tft 365 1 10-60 
HMF. : MMF. 



The above tube operating voltages are 
taken with a 113 V., A.C, line or 0.1) W 
buttery supply; and with the set adjusted 
for "no signal** conditions with the sensi- 
tivity control at "sensitivity." 

♦Det. 1; **osc. ; 'r.m.s. ; ''total. 

The tuning range of this set is 540 to 
1,300 kc. Note that the vibrator Inverter- 
rectifier is accurately adjusted and sealed 
at the factory and service adjustment 
should not be attempted. The resistance 
values of inductances are shown in paren- 
theses. 

The power circuit for battery operation 
consists of the vibrator inverter- recti tier 
with its associatde transformer and filter 
circuits. The heaters of the tubes are 
powered directly from the car storage bat- 
tery. The operating switch is so arranged 
that at one position battery operation is 
obtained, while at the other position, cor- 
rect connections are made for A.C opera- 
tion, 

When the switch is in the A.C. position, 
the A.C, input current is connected to the 
primary of P.T.U. Two secondaries are 
provided, one for furnishing power to the 
tube llmments and the dial lamp, and the 
other for plate supply to V3. The output 
of V3 utilizes the same filter system as that 
required in battery operation ; the field 
coll Is used as a filter choke. 

Adjustment of the IE.F. section of the 
set Is made In the following manner. First, 
align the dial pointer to the low- frequency 
end graduation (small arrow marked "Max. 
Cup/'*, with tuning condenser rotor fully 
meshed. Next, turn dial to 140, couple a 
service oscillator to the antenna and ground 
posts, and adjust the output meter (con- 
nected across the voice eoib for maximum 
deflection at 1.400 kc. Correct circuit in- 
terlocking by making a second re-alignment. 



In making I.F. adjustments connect the 
service oscillator between the control -grid 
of VU and ground ; the output meter re- 
mains connected to the voice coil. Uedtiee 
the output of the service oscillator until 
only a small deflection of the output meter 
is obtained, In order to counteract the 
A.V.C. action, with the volume control set 
at maximum. Also, ground the antenna 
lead and adjust the tuning condenser so 
that oniv the service oscillator signal can 
be heard. Then, adjust the I.F. trimmers 
for maximum deflection of the output me- 
ter. Although it is advisable to follow the 
I.F. adjustments by U.K. alignment, due to 
Interlocking effects, the reverse is not al- 
ways true. 



STATIC INTEKFEKEXCE 

Few Service Men realize that various 
clicking sounds heard via the radio set 
only when the car is in motion may be evi- 
dence that "static elect ricity'' is being gen- 
erated by friction. Test by coasting down 
a hill with the motor turned off. 

(1) Eliminate static electricity generated 
by friction between the brake drum and 
the brake lining by applying "brake juice" 
to the brake lining. 

CJ> Eliminate static due to friction be- 
tween the tires and the road surface by 
attaching a small brass brush under the re- 
taining nut on the spindle to contact the 
wheel hub or cap: or, mix a teuspoonful 
of graphite grease with the front- wheel 
grease (rear wheels usually make good eon* 
tact through the rear driving axles), 

(;») The rims of wooden wheels, espe- 
cially those equipped with balloon tires t 
may require bonding to the hub ; and the 
hnb may require grounding to Its spindle 
by using graphite grease. 

(4i In some cases brake drums, rim, and 
spindle must be bonded together. Trouble 
due only to friction between the brake 
drum and the brake lining, may often be 
cleared by bonding the brake rods — which 
act as an antenna and re-radiate the noise — 
to the chassis of the car. (Static Inter- 
ference data courtesy 11 y grade Sylvan ia 
Conn) 
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There's plenty of Servicing Material 

in the NEW 1934 Manual 



THE necessity of GERNSBACK Manuals in the 
radio field has been shown by the fact that the 
total sales of the first three OFFICIAL RADIO 
SERVICE MANUALS, including the new CONSOLI- 
DATED EDITION, now exceed 80.000 copies. Radio 
Service Men and others engaged in various branches 
of radio know the importance of such books, and how 
they must depend upon them for reliable information. 
Whether for public-address work, tube information 
or a circuit diagram, the material needed is certain 
to be found in one of the OFFICIAL RADIO SER- 
VICE MANUALS. 

In preparing this new edition many of the outstand- 
ing problems of the Service Men have been considered 
—methods of servicing, the new equipment constantly 
needed to cope with new tubes and sets, and the 
other fields of radio, such as public-address systems, 
short waves, auto radio and others. 

The illustrations in (In- Manual are more explicit 

than before; inasmuch as the diagrams nre not limit cd to the 
schema tie circuit, hut other illustrations show the parts lay- 
out, positions of trimmers, neut ralizcrs. etc There are 
hundreds of new circuits included, and not one from anv 
previous editions of the manuals has heen repented. This 
we unrontlitioiHtlftt j/ttarantre. 

v^imw .l™iV ,I V vrjir * Ml ° 10n4 Manual also includes a 
M Ihh 0! KHTIOX AN!> A NSW Kit SKKVK'K. In each hook 

will he found 2.i coupons, which entitle you to fn nsnl- 

tation on any radio service topic. These coupons give vou a 
complete mall service — ijucst Ions on servicing and operating 
any set or circuit are answered promptly and accurately 
hy the editors. Uememher that, at the regular rate of 
per tpiostion which is usually charged hv radio magazines 
this service alone is worth $0.00. And for the Manual, we 
charge only $.'t.. r iO. 

« JLt l ?/ l i l !J?.Vy i !iV nt Ull } f lnp 10:J4 Edition «»f OFFICIAL 
ILWMO Shlt\It»K MA.M'.Uj is a decided improvement over 
previous volumes. 

ORDER YOUR COPIES NOW 

It is important to every Kadio Service Man and Pealcr 
l 4 r\£lU ,ls of th * OFFICIAL ILXIHO SKUVICK 

... nmv - Thc ncw hook w i" Prove itself to he in- 
valuable as those volumes of previous years. 

So need to delav sending us your order — the 19.14 MAN- 
J AU like its predecessors, is a necessity in your business. 
\\e strongly advise you to oTder your copy today. 

GERNSBACK PUBLICATIONS, INC. 
99 Hudson Street New York, N. Y. 



: 



Contents of the 1934 Manual in Brief 

• IHagram* and service notes, more complete than ever be- 
fore in any M AXI AL. Not merely the schema! le hook-ups 
will he found, hut chassis drawings Knowing parts layouts, 
positions of trimmer*, neutralizes, etc. 

• Voltage reading* for practically all sets, as an aid In 
checking tiihen and wiring. 

• All values of intermediate-frequency transformers used 
In superheterodynes, with the manufacturers' own sugges- 
tion*, as to correct balancing. 

• JMiilled troubleshooting suggestion*! and procedure aft 
outlined hy the ma nu fact urer*' own engineers — in other 
words, authentic ••dope" right from headquarters. 

Values of all parts indicated dlreetlv on all diagrams. 
Seetlon for reference to A.C.-IM'. cigarhox midgets. 
Section for reference to ptihllr-addres* amplifiers. 
Section for reference to short-wave receivers. 
Section for reference to remote-control KVstemH. 
A complete compilation of radio tube data, covering both 
the old and the many new types. 

^.i S T, t,on 'i'** 0 *^ 1 *<> t*«t equipment, analyzer*, etc.. with 
lull diagram* and other valuable information. 

• A complete lint of American broadea*t *tation* with their 
frequencies in kilocycle*; extremely useful in calibrating 
and checking tent o*eiI)ator* and In calibrating receiver*. 

• Free Question and Answer Service, the same a* In our 
last two Manuals. 

• No theory; only service information In quickly accessible 
form. 

• Absolutely no duplication of any diagrams; nothing that 
appeared in any of the previous Man mil* will appear In the 
19H4 MAN I Alj, This we uneonditionally guarantee. 

• A handy. easily-eon*ulted master index making It ea*v 
for you to find almost anything pertaining to your service 
problem in*tantly. This index include* all the diagrams 
published In all the previous (iKKNSIIACK Manual*, as 
well as the 1034 diagram*. A big convenience and time 
saver I 



Clip — Mail This Coupon Today 



GERNSBACK PUBLICATIONS, Inc. 
99 Hudson Street, New York, N. Y. 



<,< nt»enieii : Kudosed you will find my remittance of $3.50 I 
for which ymi nre to send mc. Postage I'rcpaid. One Copv I 
of the VXA4 OFFICIAL KA1HO SKIIVICE MANUAL. [Send I 



remittance hy cheek or money order: or register letter if it I 
currency or unused IT. s. Postage stamps.] ! 



contains cash. 



1 

Name | 

' 1 



Address 



r '*. T State 
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USEFUL AUTOMOTIVE-RADIO REFERENCE INFORMATION 



(A compilation of valuable data, for speedin 0 auto-radio service work, which includes: intermediate frequencies in foremost car-radio superhets.: 

where to find the lead-in in cars equipped with antennas, and; the type of roof in cars 
unequipped with an aerial system. 



the polarity of the storage battery's grounded lead; 



IyTKit>n:iu.\Ti: Fii»|I'kni*ii:m in 

A I TO- IS. MHO SlI'BIillUTS 



Manufacturer Model 

,\<>rn-Charlt?s KoodwLn Co 070 

.Mr King Product* Corn :,u,> 

Ail-.Miierli-aH Mohawk Corp. , . 
All -A uteris n Mohawk Corp. . . t-0»»0 
American Trlev. & Uaillo fiirn.Dim, <U 
.\nln-Niililitt Sparks Industrie*. 1D-A 
Anin-Nohlitl Sharks Industries. 20- A. 30- A 

Atwater Krni Ml*. Co Dl. 01-11. 91-C 

A muter Kent Mfe- Co.., 



l.F.(Kc) 
1T5 
it;. 
ah:, 

45H 
175 
175 
IS2£ 
Sill 



,421. ■>•►♦», Hli!, 
920. U3»i 
.531 

.030. 756. 750-1$ 
.0. 7. A-fi. S'7 



Atwater Kent Mfg. Co... 
A I water Kent Mfg. Co..- 

Audhila Uaillo Co 

Audio I m ll.ulio Co 315 

Autoc rat Uadh> Co Dictator 5 

Auto* Vox Hadlo Co .75 

Auto- Vox Radio Co ..,80 

ltcluioM Radio Core 660 

Cadi Mar Motor Car Co WW, 072, 36V 1 

C»ru«i-Liiurehk Radio Co \E-70 

Central Radio Conmratlon 500.501 

Central Radio Coritorat Ion 261 

Cms lev Radio I'urrMiratlon 05.96. 98. 102. 

103 

Colonial Radio CoriMnntloo 150 

Colonial Radio Corporation Infill. 161. 16111. 

182. 1*211 

lHdro Radio Corjmratlon 3t>S 

DeW'ald -Pierre .\lro lor 61 

DeWald-lMerre Airo IilC 52 

Klretric Auto Lite Co.. 062-A. 072-A. 

3722 

III Key Radio Mfg. Co.... V. B. C. 

Emer^Mi Riidio A: Phono. Corp i«78 

Krla-KUft. Reseanh l.at»s 52t 

Erla-Kleit. Research Labs 601. fin?, 50(10. 

0000 

KrU'Klert. Research Labs 4100 

l'ad:i Radio & Klectric Corp. . ,Hll(UK), 102. 

101-H 

Fada Radio & Klectric Corp... 104 

Franklin Radio Corp 1011. 102. 200 

Freed Radio & Television Corp.A-7.A-9 

Ciulhtalbrn Company 362. V6Z2. 

tlii-W. ZiiZl 

Jackson- Rell Company, Ltd St. 2n5 

Kii.in Manufamuilij! Co Super I 

Ka\o Maliufaeturinit Co Super 5 

Larkin Company 90,91 

l,.\rir. Rudolph Wurltlirr Co. .A-60 
Lxrir. Kotfcilnh Wurlilztr Co, 
MajeMlr-Cirlg-by tJrnnmv Co 
Mrlhuru Radio Mftf. Co.. 
Mh-iiui Hell Radio Co... 
MoiHKorurry Ward Co.... 
Motorola -Cabin Mtg. Co. 



.4»M' 

.60. It i. 110 
. .40. 15. 50 
..10- A. 19. 19-A 
. .070 

..7-T-17-A. 01. 
*S 

. . 11. T.5. «i0, 77, 
77A, 77K 

Moto- Meter flauKe \ Kqufp. Co.io-A 



Motorola (lalv hi Mfg. Co. 



1'm-kanl Rudlo Cum 

Itilleii Radio A: Trie. Corp. 
Fhllro Radio & Teh-. Corp. 
Phi h ii Radio Tele. Corp. 
Ri'A Victor Company, lor.. 



. .5. 46 

. 7. X. 12 
.0. 9. lo 

.M30. M32. M34. 
Ml 05, Ml 10 



Radio CIuksIs. lue 

sparks -W R hlnctoo c paliy 

stcuart Radio Corporal Ion . , , 
St eu a ri • Warner Corpo ra < I on 
St rofHherg- Carlson Tele. Co.. 
St romherg- Carl win Trie. Co.. 

Tramf ier Corp. of America. 

Coiled Ameriran Rosrh Corp. 



..33. 31 
. .00 

..u-i is 

. .33 

. . (Couipari Poll re i 
, A R- ion 

.mo, Km, i us 

U'lilliTl 

..203^. tn3»>. 4037 
5V. HV. »;C. 002. 
it/.l. V05C2. H6- W 
Wholesale Radio Sen, Co.. Ioc.O-Tuhe Super 
Zenith Radio Corpoiatloo, . 400, 101 



Colted Motors (H O V\ 

Well-tianlner & Company.., 



264 

45H 

2ti2'/4 

177 ^ 

450 

450 

175 

2'i2 

175 

2'. 2 

175 

250 

175 

181 % 
480 

175 
175 
450 
175 

2'»2 
465 
172 V£ 
175 

203 
37H 

J75 
4711 
175 
450 

202 

436 

175 

262*2 

175 

4S5 

17", 

175 

4i55 

175 



17 5 
47H 
10U 
17 5 

17" 

175 

l72' ; 

202 

4. v. 

2i ■> 
17". 



17:. 
20*.' 



202 



c'au Uattkkv <i 


toe. \ ns 






AND 


Antknna 


J >.\r.\ 






Make 1931 


1932 


1933 


1934 


of Car ABC 


ABC 


ABC 


A B 


c 


Auburn....? 1 1 


P 1 I 


P A 1A 


P - 




Austin I' - 


P - 


P 


p 




Huick N 1 3 


X 1 3 


N 2 - 


N 




Cadillac P 3 - 


V 3 


P 3 


p 




Chevrolet . N I 4B:.iC N 1 4B;*»C N 1H 3C 


X 1 




Chrysler. . . P 4 — 


P 4 


PS - 


P — 




Continental — 


- 1 0 


X I 0 


X - 




Cord P 1 1 


P 1 1 


p 






Cunning 




X - 






ham N 


X - - 






DeSoto....P 4 — 


P 4 — 


P o - 


P - 




DeVaux. . . 


X 









Dodge. . P 4 - 


P 4 — 


P 5 — 


t 




Duscnberg N 


X 


X li - 


X 




Durant . . N 


X 








Essex N 1 7 


N 1 7 


X 


X - 




Ford P I - 


P 7 - 


P 8 - 


p 




Franklin... P 1 8 


V 1 8;iU> 


P I8;9l) 


p - 




Gardner. . P 










Graham P 1 1 


P 1 1 


P 9G- 






Hudson N 1 7 


X 8 - 


X 8 - 


I* 




Hupmohile.P 


P - 


P - 


p 
























U Salle. P 3 - 


P 3 - 


P 3 - 


— 3 




Lincoln N 10 — 


X 10 


N in 


X 




Marmot u . P 


P - 


P - 


P - 




Nash. P5 1 10 


po ih io>: 


P7 8 — 


P !l 
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COU MN .\ — Ii.M'TKRV (iltOCXIlS 

rositivo ^ ri huh I in iihmU'Is. 
Nfjjriiliv*' ^i'i»iitul in 1 iihm|i»Js, 
(1 hits m*»nflv«* ground. 
lirjCi stittHltii'd t» ntitl 1UJMI twin 
timi ii linvi* iM'^ativi* ground. 
(Silo, sin and lmv« 
grotiiitl. 

!m;ii. !iTo. lOtiO, 1070 and lOKii 
tn'gntiv«" grot i nt 1. 
11 -jo. li:io it nd 1170 have n*> 
trmutnl. 



-iu'iii- 
;iiHv«« 
linv-' 



Coi.cm N Pi — A nti:n N.\ LE.XD-I n 
< 1 i S*Mv sii|i|di( k d. 

i "J i l.td t windshield |M»st. T.onsc olid be- 
hind row I trim In m nl. 

Cii Kitflil Itondi-r wimlsldidil pillai', «>n 
n t't'w fiddiiiu top models, lead is 
lii'fHitrlit foiwanl fmiii I'fiir of top Uy 
running lifiiealli hody. 

(4 1 Hlght pillar. 

i.'h ]>epartmi*nt pillar. 

tlh Left front pillar ou all eh>sed models. 



Left rear pillar, 

Kiglit front pillar. 

Left front pillar. 

Itrnr inside hark of seat. 

Models K-lnl and l"J-l»l. none snp. 

plied: s- H».-i uiid lJ-Hi." left -nd 

windshield header. 

Closrd models: Left front pillar post: 

enhriolei : left side of dash. 

Model right pillar on spi'eial 

order. 

Late models, rlgln pillar. 
Late models I>h. righl pillar. 
Mod id .\ f Ih'JS and ltil!t», none sup- 
plied. 

Siariiug iiiimIoI r»7-.\. hmly No, 2<V2 or 
chassis No. Hl^iHiliS : model 4<l. hotly 
No. •j(i'J or chnssis Nr 
tV.'i, Imdy Nir. -So 7 
|HH7:!S."i. 

Left renter pillar. 

Cidleil liaek of right cowl trim panel. 
I lend-in hroiigln down tliroiigli wind* 
laee of l*>i*t front door of closed liodies. 
Leinl-in lironght down right reiir 
qtiarier of n»p and dark of seat cush- 
ion, llieinove seat cushion when 
mnking connection. i 
Late models. 
Marly models. 

riving Cloml. all models (and lt^Jhi, 
IJo.Vle, all models. 

After July. l!>::n. 
After .lune. i!i;;i. 
After March. in::*J. 



i sui ls7 : model 
or chassis No. 



i I i 
i 'J i 

* :\ i 

i4i 

ir»i 
nil 

(7 » 

fKl 

♦ 11 t 
t IOI 
(111 
( l'Ji 

1 1 :i t 



i A i 
i in 
i (' • 
tin 
(Ki 

i I' i 



Cou'MN C — Tvrt: or Uooc 
Wood slat. 

Slat ami how type diagonal X-type 

llletal Unices i not grounded i , 

Slal ami how. 

Wood hows si in 1 slats. 

Wood hows. 

Piiddcd fahrlc over Wood hows. 
Wood cross hows. 
Insulated poultry wire, 
i J roil tided poultry wire. 
Poultry net ling. 
Wire mesh. 

Poultry wire, usually grounded. 

All roofs are slat tyi Scept Lrhuron 

bodies, whieh have grounded poult r; 
wire. 

Models S-101 ami 12-1 HI, 
All closed models. 
.\J| open models. 
Series IS. 

Kxccpt models |(MiO. 1(l7u. lOSn and 

Hl'.KI. 

Klvlnc t'loiid i including licjli niod«»!>. 



This Dnta Short has 1 n compiled hy 

H.\nu)-Ci:.\rr st si IT from "Tnhe Conipli>iiieiii% 
for Anto Kadio Sets."' hy K^.V Vi- tor t'o.. 
Inc. and: "Auto-Kadio Itisialhition and 
Servieliig,' hy llygnnle Sylvania i'orp. 

SI'KCIAL Nt iTlt'K 
Ihie to an oversight, authorship credit 
ditl not appear on Data Sheets. Nos. II'* 
ami 114. ■K.\i»io-i , u.\iT Tahle of Pdas K<- 
slstor Values," May. I'.KU. These l»ata 
Sheets were compiled hy Mr. <Kenr lllock. 
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FLYING "BLIND" BY 
RADIO 

(Continued J rum page 13) 

side the case chants only gradually as the 
air leaks out (or iui i broach tin- h-alc tuhc: 
the difference in pressure is proportional to 
the raie of climb tor descent J, ami is reg- 
istered on the dial. 

The air speed is measured by ;i Tirol static 
head lube: hut no direct reading of true 
irruund speed is possible, as there is no way 
of measuring drift when flying ' blind, ! * ex- 
••^pt liy taking radio hearings, and then com- 
puting the resul ant, The scuff it ire altimeter 
operates 4»n the android barometer principle, 
Slid the reading is mitu rally nnVi-uvl by 
changes in barometrie pressure ; however, bar- 
muetric pressure is broadcast ft. mi the 
ground stations, and kmnving the difference 
in altitudes between rhc airports of departure 
and dest in.it ion. and between barometric pres- 
sure at take-off unci landing, very are urate 
adjustment is possible, although insuHicient 
for the purposes of blind binding, which is 
made solely Uy radio. The traditionally tin- 
•-ettain mail net in com putt* is supplemented 
by a directional pi/ro, which is used prin- 
cipally for regulating the rudder control op* 
elating mechanism of the automatic pilot. 
The iiutotnarie pilot consists of the direc- 
tional gyro and an artificial horizon, and 
regulates, through n mechanical follow-up 
system, the controls of the airplane, keeping 
it" on any desired course, thus relieving the 
pilot from this exhausting tusk. r.ur the 
problem of Arriving at the invisible destina- 
tion and landing at the fog-glutted airport is 
left to radio. 

The Radio Range Beacon 

The backbone of blind aerial navigation is 
the radio rmige boa eon. Kighty-one such 
I m 'aeons form a coast •to-eftasr net of invis- 
ible lanes. A typical radio range beacon is 
shown schematically in Fig. J, Four direc 
lional antennas pour forth a continuous 
stream of signals: letter N( — .) is always 
direeted to the north atid south mtadranrs* 
while the letter A (. — ) indicates rhe east and 
west guad rants. Jf the beacons run directly 
north and south, the N signal is in the north- 
west ami southeast quadrants. By adjusting 
the transmitting antenims, it is possible to 
secure any desired direction of the zone 
where the ( dot •< lash) and — . « (dash-dot) 
signals blend in one eontinuous note: this 
nor rote zone of We ml inn radio ttiitnatx is the 
range "beam." 

deception of range-beacon signals is either 
aural or rtxnnh In the instance of aural 
reception the pilot hears a steady amlio-fre- 
fpteney note as long as he remains on cimrse. 
tin' note than iritis to . (dotd:ish) or 
(dash-dot) if an incorrect allowance tor wind 1 
or ;i compass error takes him elf the path of 
the radio beam. .Automatic volume control, i 
to compensate for the i net-easing field in tens- 
ity as the aircraft approaches the station, is | 
provided, and can be cut into the circuit by 
the pilot once he ascertains his direction on 
:i particular beacon by change in signal 
strength and hi* compass bearing. (At pre- 
scribed periods, the beacon signals are tem- 
porarily interrupted, and Federal weather 
nroSflciisrs are made on the same frequency, 
thus enabling the pilot to "ride the beacon 0 
and receive essential weather informal ion 
without changing the dial setting.) 

For visual reception of radio range bea- 
rous, the Abuse signals of the aural system 
nre replaced by two different modulations 
<T»5 and £0.7 cycles, or 75 and 1«iQ cycles i 
i be hi- her freqnetiey o*f the combination tak- 
ing the place of the X signal in the north 
and south (jiisriji'nurs. A vihrut iiig-recd type 
«if eonrsn-iiidicator is used for interpreting 
the signals (the ohhmtr box umlerneath tie 
landing beam roursc-indica tor shown in photo 
of instrument board.) Whoa on course, the 
tios of two rapidly vibrating te.uls tone for 
either frequency appear as two white lines 
of eonal length, because <»f optical inertia. 
A deviation from the beacon path increases 
vibration of the rood on that side, and de- 
er«;isos the vibration of the other, nut king 
them appear as two unequal white lines, rhe 
bmger white line indicating the side to which 
the airplane is off course. 




GET RADIO AT ITS BEST WITH 
MICRO-SENSITIVE RCA RADIO TUBES 

THERE'S a new thrill in store for you when you re- 
place old tubes with these new Micro-Sensitive 
RCA Radio Tubes. For true-to-life reception a radio 
tube must be sensitive enough to pick up a micro- 
scopic electrical impulse— the millionth part of a volt. 
RCA Radio Tubes give you "Micro-Sensitive" accu- 
racy. Have your dealer test your tubes today. Replace 
worn tubes with the only tubes guaranteed by RCA 
Radiotron Co., Inc., to give these 5 big improvements: 

1 Quicker Start 2 Quieter Operation 

Ct Uniform Volume 4 Uniform Performance 

5 Every Tube is Matched 
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AMERICA TURNS TO MIDWEST! 



AMAZING MEW 



Super Deluxe 




WITH n£W Di^UXl 
AiUBITBftlUW FTP! 

S PEA KE R 



BEFORE you buy *ny 
radio write for big new 
Fit KB MUlweit rat a log 
. printed in four colors. It 
has helped liiousands of sall*- 
fled ru'ioiners save fruiu 1/4 
to *i on their mdlo* . . . bv 
buying direct from (he Midwv.L 
I.silMirulorie*. \uu. too. ran 
make a positive sarins of from 
We to 309* by buying a Mid- 
west Irt-Tube Super IM.uxe 
ILL-WAVE radii ► al sen>a- 
llonallv low dlrect-froiu-la- 
horalory prices. They brliiit in #,*..% 
hnu.h from station* Hi WO tUDe$^ 
miles and more away . . . and give corn- 
nine w iv c length coverage of y lo 2.1)00 
meters U3 megocycle* to 100 KCI. 
The?* big iter, heller, more powerful. 
Hearer toned snper-selen he radios 
have I IVh di.stlm-L wave bjiub Ultra- 
short, short, medium, hroadcast and 
long ' , , putting the whole world of 
radio' at vonr linger tips. Now. listen 
In on all !L ^ programs , . . Canadian, police, ama- 

imir wi lerclal. airplane, and ship hroadca*ts. 

Try this Midwest radio for in days before you deride. 
N*e« fiMir-cnlor catalog pictures a complete line of 
beautiful artistic consoles and chassis. See for your- 
>elf the 40 new 1034 features that insure amazing per- 
formance. These features ln< hide \utom>iii setnl O- 
lUtid \inpllfled \m<>m»tl( Volume rontrol. 1« New 
Tvpp Tube*. Italaiuetl I'nit Superheterodyne Circul^ 
\ulouiatie Tone (.'oniiiensatlnn 29 Tuned Circuit* ♦ 
k< >elc<ti\lty. etc. The-* ami many additional fea- 
nne>, are usually found only in sets selling from $100 
m $100! Write for FKEE cat a lot 

Df Al DIRECT WITH I4BO FLAT OKIES 
IE RMS 

AS LOW AS 





*AVE W? 



TO 

O 



Increasing rosti are sure lo 
result in higher radio price* 
>oon ISuy before t lie big 
ad\anee NOW! — while vou 
can take advantage of Mid- 
west > iiii,i/iTiKlv 
low prices. No middlemen's profit 
to pay. You save from 30^ to 51)% 
when you buy direct from Midwest 
I.abora lories— you get In days FllfcE 
trial— as little as $5 down puts 
a Midwest radio In your home 
Satisfaction guarantee*' or your 
monev t> irk 

Midwest Radio Corp./?*' 10 0 
Dept. 525. Cincinnati. 0. U.S.A. 

< ilde Address: Mlraco, 
Ml iodi-» 
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MIDWEST RADIO CORP., 
Dept. 523 
Cincinnati. Ohio. 

Without obligation on my part send 
me vour new FREE 1931 rat aloe, and 
comidete details of your liberal 30- 
day FREE trial offer. This is NOT 
an order. 



AGENTil 
Mako Eaiy 
Eitra M«n«y 

Check Here 
ror . 
Details 
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Spaced at Intervals along the beacon path, 
are low-power marker beacons, directed up- 
•ard, sending out their call letters and prw- 
Iding a check for the pilot as to his posi« 
tlon along the beam. Thus radio enables the 
pilot to reach his destination unerringly. 

Landing "Blind" by Radio 

Once over his destination, the pilot is con* 
fronted with breaking through the clouds— 
unless the clouds happen to lie right on the 
ground. Although such absolute zero-zero 
("ceiling zero, visibility zero") conditions are 
<> m| Mini lively rare, ceilings of less than ;>uu 
oct are not uncommon, and for all practical 
purposes are equivalent to zero. Things hap- 
pen quickly at three miles a minute, and low 
♦ei lings have an unpleasant habit of becom- 
ing still lower without warning. Here once 
again radio comes to the rescue and provides 
an unfailing means of bringing the airplane 
past nil obst ructions, to a three-point landing 
in the middle of the airport. 



The problem of blind landing Is solved by 
determining the position of the landing air- 
craft in three dimensions ; lateral, vertical 
and longitudinal. The lateral guidance is 
provided by the runway localizing beacon, 
tpcrating in the radio range beacon frequen- 
cies (200 to 400 ke.), and oriented to coin- 
cide with the landing direction. See Klg. 1. 

A directional receiving antenna is used on 
the airplane, consisting of an addition to the 
usual vortical poie antenna of a tlat-top ele- 
ment running hack to the tail. Signals are 
received on the standard receiving unit used 
for radiophone and range beacon navigation, 
but instead of the vibrating reed instrument, 
a recti converter is used, which Interprets 
the signals by actuating the vertical pointer 
of the combined instrument (course indi- 
cator) A reversing switch is provided for 
obtaining proper reading when Hying uimy 
from or toward the beacon. 

Vertical guidance is provided by a hori- 
zontally polarized ultra-short-wave directive 
beam set at a slight angle to the ground to 
provide the optimum gliding path for land- 
ing aircraft ; the wavelength is meters 
(iiO.fcon kc.l. The aircraft follows the path 
of constant Hold intensity lielnw the inclined 
axis of the beam. A simple ultra -high-frc- 
qnenry receiver is used aboard the aircraft, 
fed by a transmission line from a horizontal 
ha If -wave receiving antenna located slightly 
ahead of the leading edge of the wing. The 
rectified output of this receiver actuates the 
horizontal pointer of tin- combined itistru- 
tni'iit. and Indicates (In the vertical dimen- 
sion) the position of the aircraft in relation 
to tin' gliding path. Iloth lateral and ver- 
tical guidance are thus shown on a single 
combined Instrument, relieving the pilot of 
cons idem hie meutal effort in following the 
narrow gliding path. 

Longitudinal Guidance 

Longitudinal guidance is provided by the 
rending of a direct current milllnmmeter con- 
■cted in the plate supply to the radio fre- 
quency amplifying tubes of the beacon re- 
ceiving set. Since I he automatic volume 
control operates to increase the negative bi- 
asing volt aire on the grids of these tubes, 
with increasing input voltages to the receiver, 
tic plate current is approximately inversely 
propori ionnl to the Held intensity of the 
runway I eon: it is thus possible to cali- 
brate tlie instrument in miles (usually O \it 
Absolute longitudinal information, when 
the aircraft approaches the field, is provided 
by I wo low-power radio-frequency oscillators 
Ian audio-frequency oscillator providing grid 
modulation i . utilizing antennas with radia- 
tion directed sharply upwards, and forming 
two vertical waits of sound through which 
the aircraft must pnss. The first murker 
beacon warns the pilot that be is rearing the 
edge of the Held, tin* second Hint the Held 
boundary is passed. The reception is aural, 
and different modulation frequencies are used 
to facilitate marker identificai ion. If the 
binding beam path is correctly followed, the 
height of the horizontal receiving antenna 
above the ground is 100 ft. and ."0 ft. re- 
spectively al the two marker beacons. Know- 
ing Hie distance between the antenna and 
the wheels of the airplane (about lo ft. for 
a high-wing transport and f» ft. for a b>w- 



wlog mall airplane, tb«» pilot ha^ all the 
necessary Information to make a correct land 
ing at the proper point within the airport 

The method of locating th" ninway local- 
izing beam, at an airport situated close to 
a radio range beacon si at inn, i* Illustrated 
iu Tig. 2, which also shows how a pilot lost 
in the fog can pick up a radio range beacon, 
identify it. and follow it to the airport. 
Assume that the pilot is lo*t at the point 
marked -start." He hoars letter "N," ami 
knows that th»* beacon station is either north 
or south. inrns off the automatic vol- 

ume control, seis his course either directry 
north or directly south I north, iu rbis in- 
stance), and listens to tin- change in signal 
volume. The decrease in signal strength on 
the northern course tell* him that the beacon 
station lies to the south, lie turns around, 
and tHes south until hi* rendu* the beacon, 
where the "X" signal become* a emiiinuotis 
note. To identify the beacon, he make* u 
l>0* turn, either right or left, and listens tor 
the signals lo change. In this instance, Wt 
us suppose that he turns left, ami shortly 
the signals chance to letter "A". This doll, 
nitely identifies the beacon, and tells him 
that the radio range I ten coil station lies 
somewhere to the souili-Wesi. He "ride.% the 
beacon" towards the station until ho passes 
directly overhead, when all signals momen- 
tarily cease. (If the pilot is so completely 
lost that he does not know which range sta- 
tion is below, he only has to cruise on the 
beam until the next broadcast, when the 
stnt ion's call letters will supply him with 
this information, i Then, knowing the direc- 
tion <»f the airport from the beacon station, 
and the distance, it Is a simple matter to lo- 
cate the radio landing beam ami follow it 
clear to the ground. If the airport of des. 
tination is located well away from a beacon 
station, the necessary information for the 
change of course can be supplied by suitable 
marker beacons, Fig. y. 



Location of Sending Apparatus 

A great advantage of thl* eminently prae. 
tical system of radio navigation is its tlexi- 
bility. The system can be adapted to meer 
any restrictions which an airport might pos- 
sess, whether in location, obstructions, or 
possible sites for transmitting antennas. _\n 
interesting example of how the radio rang** 
beacon is used in place of a runway localiz- 
ing beacon is illustrated In Tig. The tlr^t 
marker beacon A. located miles from tie 4 
airport, warns tin* pilot to begin bis gild* 
preparatory to definite orientation. Know- 
lug that at murker beacon 11. two miles away, 
his altitude should be 'M»i ft. he irjiu:res hi- 
glide accordingly, and once directly over the 
marker i when signals momentarily cease-, 
he changes his course for the airport run- 
way,, in this Instance, 22 degrees to the left. 
A blind binding beam would not be required 
here except for ceilings under ."0 ft. 

The once insoluble problem of blind Iand- 
fng has now been quite definitely solved by 
the use of radio, and much wider use of ra- 
dio a ills in aviation Is distinctly i ml lea ted for 
the immediate future. Great as the progress 
In aviation bus been, radio opens still greater 
vistas. There N a new and Important field 
opening in the industry for the rinlio teeli- 
nician who is also familiar with Hying. 

The immediate prospect of wider use of 
radio blind landing systems wiili* upon th-- 
time when enough airports will be so 
equipped, to warrant wholesale installation 
of blind landing device* in all airplane-. 
tVrtaiti refinements and -tandardizoiion. horn 
In transmitting and receiving equipment, will 
undoubtedly be made, and the industry will 
resume its forward inarch as soon as th- 
new Government poliey on aviation beeone-s 
known. As wo go to press, a special com- 
mission to determine this poliey has be«-n 
proposed, to submit its report by January 
:ird. U«:io. 

The tide of progress cannot be stemmed. 
Aviation, our youngest and lustiest industry, 
more than otiee necomplUhod tin 1 impo-Mbl •. 
Tt is doing so today, and ns long as the 
urge of conquest remains In tic hearts of 
men. it will soar over obstacles in her put h 
to new and greater height*. For the motto 
of the aviation industry l< -VKH ASpKliA 
AP ASTIJA ! 
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THE RADIO PEN 

it 'unt inn* tl j rum I.* J; 

to a h<»n l in tin- ln*«ri «f Manluittiin on a 
fr« <|U4-m y of I..V.H k«*. i tin* pm Moved ihtoss 
the | .11 !•<•]' 40 tlim^ for I'lu-h inch of motion 

of flif siriji and c lie strip moved at a sp f 

of nlKiiit L'U* ins. P«'r minute. If a slower 
sjmmmI weiv used, inmli tfivater detail eould 
l»« titiiaiiied. 

This sjieed is rumparalilp with hand key 
iraiiNinitted telet;rajihy, or to tele^rajdj 
printer spiels. It may he exceeded when 
tin transmitted material is limited to text, 
ami the engineers in elm rye of the develop- 
ment of the ijMVire expressed hope that IllUell 

jfi-eater sp is will he attained as the <lovi<«. 

i> porfci-tcd. 

<"n the other hand, th'iinrh, it was plainly 
stared at the demnnst ratinn that siiiee the 
im->a^e speed in words-per-minnte is less 
than half that which may lie attained in 
speaking and si nee it would rnjnlre over 
three hours to transmit the. text contained 
on a single newspaper pnjre or more than 
\\ day to copy even a small newspaper, there 
is no reason to consider that the radio-pen 
in its present stajre of development will sup- 
plant our daily papers. 

There are many ways in which it can civ- 
operate with the paper, though. For exam- 
ple, if might he used to supply "spot*' news 
items which may he read at the breiikfnst 
talde, to he rend in full from the dally paper. 
<u- even more likely, it will find application 
as an adjunct to sound transmissions i broad- 
cast in;: i. Children's programs could include 
pictures (which they might coIot) as Illus- 
trations of the stories, and news commen- 
tators could send pictures of the events they 
are covering, etc. 

Requirements of a Home "Radio Pen" 

In conclusion, we are cpioting a small part 
of the address given hy the inventor. John 
V. L. Ilogan. at the recent demonstration of 
the device, and in which he enumerated the 
fea lures of his invention. 

"These are the characteristics that it seems 
lo me must he had in any recorded picture 
system which can he successful for home 
u>e : 

"Hi The design must he sufficiently sim- 
ple to permit the sale of the receivers at 
prices nhout the same as those of broadcast 
reci '\ vers. 

"tlii The operation of the receivers must 
he sir simple that they can he successfully 
handled hy unskilled users, and the receivers 
must he capable of running for Considerable 
periods of time with little or no attention. 

"I.'li The recorded pictures and text must 
he produced on plain paper, so as to avoid 
the nuisance, delay and expense Involved in 
any chemical or photographic processing. 

"Mi The operation of the receiving re- 
corder must l>e fully visible, so that the user 
may sec each mark as it is being made. 
This leads interest to the use of the sys- 
tem, but. more importantly, shows at once 
wheiher or not receiving conditions are cor- 
reet. 

"(."■i The recorders must have a continu- 
ous paper feed, so that it is not necessary to 
reliiad the machine for each picture. 

*•(<*► i The received record should he made 
in ink. so as to provide a permanent, easily 
handled, non-smudging and dry copy. 

**i7i The speed of the operation should be 
relatively high so that the user will not 
have to wait unduly long for each finished 
picture, 

"I Si The reproduction should be suffi- 
ciently clear and crisp to permit the system 
to carry text at telegraphic speeds." 



AN ELECTRONIC TIMER 

Many (operations In manufacturing and pro- 
fessional work require a time delay not ween 
a media nh-al motion and an electrical re- 
action. For example in X-ray timing, in cer- 
tain types of spot welding an easily adjust- 
able and accurately maintained time delay 
is essential. A well known manufacturer of 
electrical products has recently Introduced 
an electronic time utilizing a grid-glow tube 
whieh provides ;i time delay continuously ad- 
justable from 1 /]0«secoiul to 4.% seconds! 



FOR TODAY'S and 

TOMORROW'S PROFITS 
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Precision Multiwave 
Signal Generator 
Model 180 



1 



This new Supreme Precision Multiwave Signal Generator 
Model 180 will fulfill the requirements for an accurate Sig- 
nal Generator for the new alUwave radios, which require 
extremely accurate tuning adjustments if double tuning 
effects and loss of sensitivity are to be avoided. 

QUICK FACTS ON MODEL 180 



Circuit. The electron rouinnl Hmtll Is 
employed offering excellent dynamic sta- 
bility. 

Carrier- Frequency Range. ('arri«»r frr- 
nuewy of HO klliN-yoles to 2o nuuiiryfie*. 

Modulation. Separate modulator state 
that hHPdulate* the carrier frt><iucmy ap- 
proximately 5(1^ at 400 cycle*. 

Frequency Calibration. Karh Signal Gen- 
erator K Individually r*l tSratv.l at all 
frcriuem !«•< with a guaranteed arrur^cy 
Ol Vz Of 1%. 

Stability. The « alil.ratimi* of the Slsniil 
Generator is independent of moderate 
lariationa of plate poietnlal ami external 

InadM. 



Double Peaks. No niMeadln* «k>ub1e 
V. peaks, this Is an-uurplfslied by proper 
de*i«n of inductor* and amount or refi- 
ll a«k. 

7 Tubes. Two luhea. one type '3:' lulu- 
- utilized as an oscillator and one type "M\ 
tube- ad a modulator, 

8 Power Supply. Four batteries arc n- 
- ciuired. two \% volt tilament batteries 
and two 224 «»lt ■ll" balletic 

9 Power Consumption. A total pouer (on- 
- sumption of 0.315 watts, insures Unit: 
battery life. 

1Q Stray Fields. The Signal Generator and 
■ v. pover supply are completely .diieldcd 

HlminatinK any possibility of >tray rudiu 

fre<iuency tie his. 



I^ e j P . ,C . I^ 1 - ama " y °"' bof the Precili © n Multiwave Signal Generator 
Model 180 is not a price" instrument. Its beautiful scientific eppeer- 
d ? Ce . ,S ' n , kee P ,n 9 with its inherent operating merits and you can not 
obtain higher quality, greater accuracy, or better construction if you 
paid double the cost of this instrument. An instrument worthy of a 
place in the finest laboratory. 

Send the coupon today for complete details 



Initial orders will absorb present pro- 
duction schedule. The Supreme Pre- 
cision Multiwave Signal Generator 
Model 180 is a custom-built piece of 
laboratory apparatus, and it is sug- 
gested that you place your order 
NOW for July 15th delivery. 



j Supreme Instruments Corporation. 

497 Supreme Bldg., 
I Greenwood, Miss, 
j Gentlemen: 

| . • P,ea " *« n L d m «. without obligation, fuf par- 
I ttculars on the Supreme PRECISION MULTIWAVE 



* " - — . - — jgui^nie r KCVl 31 KJn 

| SIGNAL GENERATOR MODEL 180. 
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Radio Tube 




Tester 

WHY? 



l_Oiic movement 
of Selector. 2— 
Read results on 
tin* original Enff- 
lisli Scale Ac- 
curate! 3— Your 
customer fan do 
it . . . an<l have 
confidence. 4 — It 
is Fool I'roo f. 
Your ni stumor 
can't hurt it. 5 — 
Thousands In use 
all over t li e 
world. 0 — Tests 
over loO radio re- 
ceiving tubes and 
other types. 7 - 
Kasy to keep up- 
to-date for pos- 
sible future tubes. 8— Ixodes. Triodcs. 
screen grids. Pentodes and multielement 
tubes. ttoth plates of all recti hers ■ » 
Autoniatie plate short indication. And ail 
other shorts. 10— Ileantv of construction. 
Hakelitc panel. gold finish. A tester yon 
will be proud of. 1 1 — Aei-iirate line adjust - 
liieiit. 12 Confidence DWrsOlivnl Meter. 
IS Portable and counter Mack leatherette 
ciim'S. 14— A tester ludicnting faults in 
space charge, plate eurrent. plate resist- 
ance and mutual cotiductanec. 

60 cycle, 103-130 volts 

$34«$0 F 0 B . FACTORY 
Special frequencies and voltages extra 



and now 




jfONFIDENCE J 

WHEATSTONE 
BRIDGE 

F.O.B. 
FACTORY 

0.1 to 10,000,000 ohms. A genuine, 
simple, accurate Wheatstone Bridge. A 
new plan of making additional money 
is yours on request. 

See Your Jobber or Write 

APPARATUS DESIGN CO. 

308 Rock Street 
Little Hock, Arkansas 

SALES DEPARTMENTS 



EARL WEBBER CO. 
Daily News Bldg. 
CHICAGO 



C. W. BURTON 
755 Boylston St. 
BOSTON 



Be sure to turn to page 58 of this issue and 
rfet full particulars ahout the OFFICIAL 
AUTO- RADIO SERVICE MANUAL and 
the new FREE Supplements. 



Instantaneous Recording 

The iie«e«l at»«1 KroaleM moaey muklriK opportunity 
Is niiu ki>ocklr»K :0 ><>»ir ihn»r! . 

Imrease war earning* liy mikln* nmirilUUM oi 
Spmhe^. Iladln I'murain*. Wedillojr*. OrMiPOra*. 
shu?*r^. etc. We mannf.Mttiro a inrupU'te lino or 
Aluminum ami OIluloM rwonlhii! iMiulpmont fur all 

n( *\Vriie far rataWllo ile-criUliiK tin* I'l^l" rniwi-il 
IttHoriliT— the n-ounk-r llisit U truly unlvonal In It* 
dpt'r.ti km. 

A sample of our newly developed " Presto 
Recording Disc** will be sent on request. 

Make use of our free information bureau in solving 
your recording problems. 

PRESTO RECORDING CORPORATION 
"Everything for recording, from a needle to a 
complete studio installation." 
139 West 19th Street 
New York City 



A RADIO CONTROLLED 
BOAT 

{Continurfl frum p*nje 18) 

in parallel, and operates mi a minimum enr- 
rent of t ma. 

Tills relay controls the selecior swiich 
which lias U movable coulncls nr wipers whkli 
slide in an an- over 4 pairs of lixed con- 
lacts. due to tin* action of mi eleel roinngnei 
ami rateliet. Starting ai the zero or noiif r:i I 
posit ion. one dot <*n nsi's tin' wipers lo move 
to the II rut pair of eontacis, another to the 
second, ami so on. lly menus of an air dash- 
pot. si lime delay is introduced so thai if 
dots are soul in <|llick succession I'J dots per 
second, or faster i the wipers continue to ad- 
vanee, 1 stop at a time. Hut if a pause of 
more than one-half second is made nfier any 
dot, l hi' next dot will release the ra telle t ami 
the wipers will spring haek to the zero po- 
sit ion. In order to prevent actuating a de- 
vice attached to- any contact at which Mie 
wipers stop on the way to a higher position, 
and also to prevent sparking, all contacts 
are made electrically dead until the wipers 
have paused at least one-half second at a 
contact, whereupon a roniact in series with 
the haifery closes. This eon tact also opens 
just before the ratchet is released. 

The Selector Mechanism 

The selector mechanism governs the opera- 
tion of tin* motor which opcraies the rudder 
and sails. There is a worm gear on the shaft 
■ if the motor and whenever contacts I or 2 
are closed at the selector, an electromagnet 
pulls a Hat gear against this worm gear and 
the motor starts turning, causing the rudder 
to move slowly in one direction or the other, 
against a spring, in about seconds the 
rudder is Imnl over li'O degrees* and a fric- 
tion joint allows it to stay in this position 
until the release of one dot is sent, where- 
upon the rudder immediately springs hack 
to a neutral posiiion. The release signal can 
he sent while the rudder is at any angle 
from O to nn degrees, eonspipieiil ly any de- 
sired amount of rudder delloction can he given 
to the ship. 

Similarly, whenever contacts H or 4 are 
closed at the selector, monitor magnet pulls 
another Hat gear Into mesh with the same 
worm gear, causing a windlass to revolve, 
winding up or unwlnditiir I he S coiils attached 
to the sails. When the motor is stopped by 
sending one dot as before, the gears disen- 
gage ii ml the sails remain at whatever point 
ihey are left. Two contacts in the motor 
ehenit are arranged so that the motor n mu- 
tant i en Uy stops when the sails are all the 
way in or all the way mil. as shown in Kig. 
1, Thus the sails can he adjusted to any 
desired angle and this angle can be uuickly 
ehauged by any amount. About seconds 
are required to let the sails all the way out 
from close-hauled. 

In order to tell from shore exactly what 
is happening aboard the ship '2 Hushlcjlit 
bulbs an« mounted on the mastheads at im- 
portant points in the rleetrieal eiivnii. as 
shown in Kig. I. One of ihese lights every 
lime the sensitive relay eloscs. thus giving 
an indication of reception of 1 he siirnals. and 
a means of re-tuning al the trausmilter if 
mressary, while the ship is sailitc-'. The 
other one. aeroys l he contact which is in 
series with the motor, litrhls while the wipers 
ai'i- advancinir. and troi-s out as soon as the 
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Transmitter for controtllno boat. 



Boat radio controlled V% mile from shore. 

molor starts. Ilence it gives an «'X«ct in- 
dhation of wlnui the rinhler si a its to move, 
making timing more accural e. 

Additional Controls 

The selector as actually built has two ad- 
ditional pairs of contacts, numbers and 
which are reached by the same number of 
dots and which have unlimited possibilities 
for further controls to be Installed in the 
inline. For example an auxiliary propeller 
has been designed |o operate oh eon tact 
n si i) i; the same motor by means of a clutch 
and "belt drive, so that if the ship is be- 
calmed, the auxiliary may be used to Inner 
her to shore, Contaet it might be used i" 
sound a horn or siren, operate a camera on 
the deck, drop an anchor, drop two of the 
sails in case of an unexpected gale or in mak- 
ing a moorhu:, ami so forth. The dial sys- 
tem of sending signals could be used If de- 
sired and would be advant agents if contaet* 
o and <» were used very fn-ipieiit !y. or if 
more than r> contacts wrre usiil. lhds could 
he sent as rapidly as s per second by ilil* 
method and still be handled by the selector. 

The arrangement "f the various units in- 
side the hull Is shown in Fig. *i. The re- 
ceiver, inclndiicj the sensitive relay and the 
batteries, is in the bow and can lie 
readily removed throttirh a x <» in, hatch 
simply by unscrewing « binding posls. Two 
portiiide-si'/r "IV batteries nml a home-made 
ft V. storage battery occupy the central por- 
Ihill. The selector Is mounted on *J till"' 
soekets so I ha t it may be removed at any 
time for adjustment, the 12 elect rieal con- 
nections to the exterior cln-nii boing made 
through the prongs of tube bases fastened 
to the selector. The motor is mounted in 
the stern with its shaft vertical, and is sur- 
rounded by the gearing sysirnt. The sheets 
run through small blocks on the deck and 
po below near the mizzenmasr through an 
enclosed pulley block. The masts are re- 
movable for convenience hi transportation. 
The hull is 4 ft. long i ."i ft. overall t. the 
height from waierline to tip of mainmast is 
0 ft. and the draft is 1:1 ins. 

The boat luis been sueeessflllly opera b'd 
without careful adjustment up to about one- 
quarter mile, which Is the limit of sailing 
visibility, and with careful adjustment of sen- 
sitivity ami by using liebl glasses it should 
be possible to cover a one-half mile radiu*. 
for the receiver has boon tested sucivssf ally 
over this distance on land. With more power 
at i he transmuting end. much greater dis- 
tances could he covered. The yacht handled 
with surprising ease considering her -tubby" 
lines, and excessive weigh! . She could tmk 
to within ii linn I I'M hi- degrees of Un- 
wind, run before the wind, come nhoui 
quickly, ami he ^'lil over almost any prede- 
termined course. 



A PRACTICAL LINE FILTER 
FOR ALL-WAVE SETS 

( Colt thl HP'1 ft'nw twite* 2^1 

lent through the back door, so to speak, by 
designing a line lilt or (hat would really be 
elVcclive mi the higher freiplclieies. 

The result of many weeks of experiment 
in several different local ions is shown in 
Kig. I. Literally hundreds of different com- 
bina lions of inductances, condensers, and re- 
sistance*, were tried iti an effort to proline* 
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a iilt»T that win i )<l n Usulntoly Wimiiuitr every 
truce of line noise in the iiU-uuyp iv«-eivt»r 
between 11 and .V»0 meters. 

Neediest* t<> say tlx* values given in the 
List of Parts an* tlmse which were found to 
he sti|MTior to all others in producing tin' 
desired results, and any deviation, except 
where noted, is not recommended. All types 
of inductniues f in mi the tdd "spider-web*' to 
hank-wound sohimids were tried, hut tin* 
duolateral or "lioiieyeonih** coil with its 
low distributed capacity was found to l>e 
most effective. Incidentally, as the induc- 
tances must he able to carry the entire «-nr- 
rcnt drawn by the receiver, a heavy gauge 
wire must he used in this filter. The con- 
densers should he of the mica type, moulded 
in liakelite, as they are non-inductive, have 
low leakage, and are impervious to atmos- 
pheric condition*. Tin- value of tin- four 
fixed condensers used is .Oii.*i."-nif. each. Other 
sizes may he substituted but the tilter will 
not be as eftYetivo. The variable tilter tun- 
ing condenser is a compensator type with a 
maximum capacity of luo mmf. 

Coil Construction 

Five 100 turn coils are needed. Four are 
used as they are. but the 11 ft It one 1/T, is 
adjusted by the "cut and try" method until 
the tuned dn nit I/f and I'T, is peaked at 
the most efficient point. The coils are 
mounted on a hakelile, hard rubber, or 
wooden panel approximately x 7 ins., as 
shown, using a small piece of liakelite % x'.i 
ins. to hold M-Lli and L-M.t in place. A 
larger piece, used lo mount l/p and tT, is 
fastened on top of it. Screws, running 
through these small pieces and the panel, 
rlamp the coils in place. The fixed con- 
densers are mounted on the panel with screws 
in the positions shown. The ground leads 
of the condensers are wired to the ground 
binding post which is mounted on the cover 
of the shield can. 

The remaining equipment needed is a power 
cord with plug, an outlet receptacle, and a 
metal shield 'Nan" approximately 4% x S x 0 
Ins. high. This may be a cracker tin, or 
•a sheet steel or aluminum box. 

Installation 

After the filter has been assembled and 
wired exactly as shown in the diagram. It Is 
ready to be Installed and adjusted. It should 
be located as near the receiver as possible 
and the power cord between the ill tor and 
set should he shortened. The method of con- 
nection is clearly shown in the illustrations 
and needs no explanation. A good ground 
from a water pipe is connected to the ground 
post on the filter. lioth power plugs should 
he reversed individually until the best com- 
bination is found. 

To Time the tilter we turn the Volume con- 
trol of the receiver up full and tune the re- 
ceiver to the frequency at which the back- 
ground noise is at its highest. Now vary 
i'T from maximum to minimum, listening for 
a decrease in the noise, if none is noted re- 
move approximately ten turns at a time from 
I /P. varying <T as above until the point of 
minimum noise is found. The final size of 
I.T may he ;is small ns ten turns us its size 
N determined hy the frequency of timxlmitm in- 
terference. 

As a final tench, the connections lo the 
large coils may he reversed uric at a time un- 
til the whole tilter is functioning al peak 
efficiency. 

The total cost of tins unit was under ?> dol- 
lars and iti the writer's estimation it is an 
investment paying big dividends in increased 
pleasure in operating the all-wave receiver. 

The const ruction U extremely simple as 
there are but few parts. Although the ad- 
justments are not overly critical, reasonable 
• are must be cx« rcised to achieve the desired 
results. 

List of Parts 

Tour Polrmet .no.Wmf. fixed mica eon. 

dfiisi'i-s. f :;. ft ; 

Miii- I. t\ A. or llammarlnnd 100 mmf. 

trimmer condenser, I'T; 
l'ive Harrison inn turn lionevcomb coils, 

hi. i/j. r.:;, 1.4. i/r ; 
< >no shield can : 
« hie Ua k elite sub-panel: 
one power cord and plug; 
« me A. outlet : 
Miscella neons hardware. 



ITS USE REFLECTS 
ITS CHARACTER 




LIKE a human being, the character of a radio tube can be told 
by the company it keeps. If there is an integrity of purpose 
behind it, a superh skill in its manufacture, these will be re* 
fleeted in its use in places where only the finest of precision 
instruments can he used. 

Huge planes of the great continental transport companies, 
alert police cars on watch throughout the country, expedition* 
prohing the farthest reaches of the earth, buy and use Ray- 
theon 4-pillar Tubes because of their precision-construction, 
and because of the 4-pillar-support principle which guard* 
this precision. 

The automobile radio, now vastly increasing in use, de» 
niands a radio tube that can withstand the crudest treatment. 
And it is not to he wondered at if automobile manufacturers, 
installing these radios as standard equipment in their cars, 
specify Raytheon 4-pillar Tubes. 

When you use Raytheon 4-pillar Tubes in a set you are 
assured of satisfactory performance. For Raytheons are built 
with an integrity and a soundness that recommend them to all 
who look upon the tube as the very heart of the set. The 
advantages of their particular construction are at- 
tested by their use wherever rigorous conditions are 
encountered. 

RAYTHEON 

4-PILLAR RADIO TUBES 

RAYTHEON PRODUCTION CORPORATION 



3Q K. 12m! St. 
AVte Yurk City 



55 Chapel St. 
JS'eu3ton t Ma»». 



4 15 Lake Shore Drive 
Chicago 



555 Howard St. 
San F ran cite a 
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WRIGHT DeCOSTER 




REPRODUCER 

The Speaker That 
Brings Old Radios 
Back to Life 



Pleased customers are your best 
asset. The proper Wright-DeCoster 
reproducer will improve any radio 
set. 

Pick out a radio you are servic- 
ing which has a doubtful speaker. 
Give us the information asked for 
below and we will quote you on a 
reproducer that will do the work. 

Outside diameter and depth of 
speaker? Speaker's field resistance? 
Output tube or tubes used in radio? 

Jf your customer is not thoroughly 
pleased, you may return the speaker 
and your money will be fully re- 
funded. Therefore you stand no 
chance to lose. 

WRIGHT-DeCOSTER, Inc. 
2251 University Avenue 
St. Paul, Minn* 

Export Dept. M. Simons & Son Co., 

25 Warren St., New York 
Cable Address: Simontrice, N. Y. 
Also See Page 47 




Mr. E. IT. Met rice. President of 
i RKI. former Hiief In>lrUitor at 
.Saul Ite«<>.iich Laboratory, atht 
*n out landing lik'Uie in the Radio profession. 

THE ONLY SCHOOL IN THE COUNTRY DEVOTED 
ENTIRELY TO PRACTICAL RADIO ENGINEERING 

The Residence Seln*»l In V\*a>liini*1on. offers the ainMHou* 
man the iruii-keM and henl «;i> to enter Radio Knjfinrering. 
To work in i>ur roundel e lahorutorlr* with modern work In k 
ffiidi-iuent under famous hiblrwlors Is a nrlxileKC thai no 
other M-hooL offers. 

^■h^mmh New 40 -pace rat aloe — with pic- 
tlf P ■■ ■ tures and intere ilnjj information. 
■ Send for it today! 

CAPITOL RADIO ENGINEERING INSTITUTE 
t4th and Park Rd., N. W.. Washington, D.C. Dept. RC-7 



SHORT-WAVE SET 
A 3-TUBE A.C. 

( Continued from pant' UNi 
on European and Sunt li American stations, 
ami. atmospheric conditions permitting, even 
on Australian and Now Zealand stations. 
With a pair of earphones plugged into the 
output posts, the listener increases round-flu*- 
world reception possibilities. See Fjg. 1. 

This new receiver uses a type ,~N tuhe, VI, 
ns an untuned IS.F. nmplilicr (completely 
eliminating the annoying "dead spots" com- 
inim with straight n 'genera live sets), a type 
."►7 as a regenerative detector, with a regeu* 
e rat ion eon t ml that does not disturb the 
"logging" of the dial, and a type 'JA5 pen- 
tode as the audio amplifier. The entire 
short-wave region from 15 to 200 meters 
is covered by a set of four plug-in colls, 
which are easily and quickly interchanged. 
The parts for the receiver proper are 
mounted on a rigid, electrically we hied steel 
chassis, finished in spot-proof crystalline 
black and completely drilled and prepared 
for easy home assembly. 

The front panel measures only 7 x 10 ins., 
and the set overall is ins. deep. On the 
front panel are a vernier Mining dial, the 
110 V. line switch, Sw, the regeneration eon* 
trol U"> and condensers CI and C*J ( described 
la t er. 

All filament, plate and grid currents are 
supplied by a separate power pack, built up 
on a steel chassis measuring lu% x 0x1% 
in. and matching the receiver linish. This 
is a full-grown pack, complete with shielded 
power transformer, two individual filter 
choke eolls and three sect bins of tilter con- 
denser. No attempt was made to reduce the 
number of parts in the power unit by elimi- 
nating one filter section, as done in some 
sets. It was felt that unless the receiver 
was absolutely quiet, even with earphones, 
the people who built it would never really 
enjoy good short -wave reception. There is 
•■nought uncontrollable outside noise wit li- 
mit constructing a set with a handicap iu 
the form of an inadequate power supply! 

Connection between the receiver and the 
paek is made by means of a flexible cable 
attached to the former ami terminating in 
a plug that matches a socket on the pack's 
chassis. This flexible arrangement allows 
the use of the power unit for other re- 
ceivers or purposes, and will he greatly 
appreciated by the set owner who Inter gets 
bitten by the experimental bug and starts 
playing with circuits. 

The cable hns U connections: 2 for fila- 
ment current. '2 for plate current, and 2 
for the llo v. circuit. The on -off switch 
for the power pack is located right on the 
front panel of the receiver. Actually, there 
are eight wires in the cable, but four of 
them are paired to form the equivalent of 
two heavy conductors, for the filament cur- 
rent. 

A novel feature of this set is tin* manner 
of mounting the tuning condensers so as 
to penult either continuous band-spreading 
or regular tunluir coverage. Two tuning 
condensers are supplied: CI, of 1 4u mmf. 
capacity, atid CJ. of 20 mmf. If band- 
spreading is desired (and this is very con- 
venient i. tlii' smaller condenser C2 is 
mounted in the center of the panel and 
controlled by the vernier dial. The other 
condenser is placed in the lower left corner 
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Fig. 2 

The schematic circuit of the power pack. 



of the panel, find 
denser. The latter is set 
particular frequency rang* 
tuning is then accomplished 
dial. For general coverage 
behind the dial and C2 in 
C2 then acts as a 
useful mainly on th 



as a "tank" eon- 
roughly to any 
and the main 
witli the vernier 
Cl is iimttitt-'il 
the left corner ; 
trimmer" on CI. being 
longer waves, that i*, 



from about ~o meters up to 200. Tin' 
owner of the set can try either combina- 
tion and then switch to the other, the 
change taking only about live tiiiliut 
Some people like band-spreading, others 
don't. 

An output transformer Tl is included in 
the receiver. This has a low- impedance 
secondary for direct connection to the voice* 
coil of a small dynamic loudspeaker, whh-h 
may conveniently bo of the permanent mug- 
nei type. Ha r phones or a magnetic speaker 
are connected to another pair of «<utpnt 
posts, the primary of the output transformer 
iu tli is case acting as a choke coil. The 
blocking condenser Ci:» keeps the high plate 
voltage of the 2A."» out of the phone or 
speaker windings. 

The pluir-in coils used with this receiver 
are of the three* winding type. The primary 
is in tor won nd with the secondary but al- 
together insulated from it; thus then' is no 
possibility of damage to the deiector tube 
or circuit caused by the high plate voltage 
of VI. Regeneration is controlled by the 
potentiometer !{.%. which is smooth and quiet. 
The type ,"»7 tube is an excellent detector, 
and slides iu ami out of regeneration with 
that gratifying ease so essential to success- 
ful short *wave inning. 

There is nothing tricky about the opera- 
tion of this sot. The set will work with 
any ordinary short aerial and ground, ami 
may even be hooked to the same ante una 
used witli the family broadcast receiver. Only 
two controls are used at a time — the vernier 
dinl mid the regeneration knob. The present; 
of a station is quickly indicated by a whistle, 
which disappears as the regeneration control 
is hacked down carefully. 

The four plug-in colls supplied with the 
receiver split the short- wave bands into 
con vetiient quarters. The first coil tunes 
from lo to :IG meters, and is most useful 
durinir the morning and afternoon, on it 
will be found the Knropean 2o meter sta* 
lions, which come through with good 
strength until sundown. The second coil 
covers .T4-«».% meters, and takes iu the very 
active 4 4 .» meter night time channel. whi«it 
is alive with European. African, Central and 
South American and Canadian programs. 
The third coil takes in tilMlo meter*. The 
fourth and largest coil, J 10*200 meters, is 




The complete set with its 
power supply unit pre- 
sents a very neat and 
business-like appearance. 
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poptl In ny rnlhMl Mie pollro roll liociuiso it 
vuwv* tin- police rwlio iilnrm Minimis. Tln« 
owner of receiver will never have a dull 
moment ! 
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List of Parts 

One Truest set of three- winding 

coils, 14 -00 iijotrrs, IJ ; 
ono Tnitosi « mil. IE.F. clink* coil, Kl-'C ; 

140 mmf. vsirhililo emHlt'tism*, i'\ ; 

* 'Hi* -O mnif, variable rmnlniser, \"j ; 
<Mn« !<■<» mnif. tfi'H. cminYiiser. i"! ; 
nth- "J.'iO mmf, cmuleiisrr, i'4 ; 
Tline Ti'iitmt .1-mf, eomioiisoi's, C.*i, ('<;, C 
T\Vn Trilti «| U.iVllif, rnlHh-ll-srl's, Cs, TO; 

Two Trut««st n>ii«l«»us(<i's. /j.Vmf.. no, 
our Trutrm to inf. cotio>nsi*r. I'll ; 
i »in« .oni-inf. mmlcnsm-. C12: 
<»m» Triitc-t ,r>-nif. enmlcu-«er. 014; 
Two Tmt<"<r ,1-iiH'ir. ivsisims, III, K7 ; 
Our Triiti'*! ISimi ohm ivsislnr, U2 : 
om» Trnti^t "."i.i mm i rrMsIm*, \i'A; 
< »rn« TrulcM tih'tf. irrM Imk, 114 : 

une (Vmmluli riii.ii ilim potentiometer. I*" 1 

Two Trun-st ."iU.imio ohm resistor, U<» f It* : 
one Truti a «f ..*i-nii^'. resistor, Ki» : 
om» TruteM r»on ohm resistor, K10; 
inn* 110 V, Duo switch, Stt'i 
oih- Triitnti output t nmsfmnier, Tl ; 
One I.nfnyette type r»s nibe. VI ; 
tine Ijtffiyctio iy|n> ~*~ tuhe, V2 : 
Orn» l,»ft|.\ettc type 2-\7i tul»e, V,°> : 
One welded steel chllsMS, black 
tinish : 

Puiir Kliy Ct prolix snekets for tin 

the pliiL'-in-eoils ; 
Om« vernier dial for the tuning 
«»m« ilmiblr hindhitf post strip; 
Two t ip jack strips : 
one s wire en hie and C» prmi:; plnir : 
N'eee-ssnry linn I ware, wire and solder for 

rmniectimis, etc. 

List of Parts for the Power Pack 

one Trntest power transformer, T*J : 
oii»> Trntest filter ehoke, T::. T4 : 
tin" Tnite-st three-seetion 

* ilie IVpe SO t nhp. VI : 
niie welded steel chassis, 
finish : 

oim 4 prong socket for VI: 
< me i\ prong so<-k«»t for enniMM'tor pin 
NtM-cssary hardware, wire, etc. 



RADIO DEVICE GUIDES 
THE BUND 

the direction of the beams. The nnglr of 
Tlifse sanded strips indicates the direction of 
turn. Two strips indicate a doorway, while I 
three denote a stairway. 

As a hlind person's sense of touch is very 
highly develo]HMl, these friction strips are \ 
never missed. 

l»y using mirrors, the 
he could hciid, or cluiilgr 
light I 'earns ii thI he has 
l»cn ins with a working 
each light sourer. A 




electrolytic filter 
black crystalline 



Inventor found that 
► the direction of the 
heen a I ile to throw 
range of rj.% feet from 
a matter of fact, the 
length of the hcatii )< determined solely hy 
the strength of the light source, and the sen- 
sitivity of | he optical system, 

As an added precaution on stairways, sup- 
plemeutary heaius, wholly independent of the 
main heam system are ttsed. These units, 
one of which is shown in Kig. A. at the 
right, are s<«lf contained and operate without 
tin* aid of the |dck-iip devices carried hy tin* 
hlind persons. These units consist of a cahi* 
net with twtf small turrets on cither side, 
hchind one of which is a source of light, 
and behind the other a photoelectric cell, A 
person walking down the stairs in the path 
of these rays casts a shadow, which in turn 
causes a hux/.er to sound on top of the cabi- 
net, as lmig as the person is in the path of 
the rays. 

These simple light rays, in conjunction 
wiih a photoelectric device, point the way 
for much more useful and complete set-ups 
for the trilidailce of blind persons. There is 
no reason why every home in which a hlind 
['cr*.ou live> can not ?»o equipped with some 
form of thN system either more or less coni- 
pliented as rile ra^e remiircs. 



WESTON 

Model 698 

SELECTIVE SET SERVICER 



Here is the new, compact and 
complete W est on Selective Set 
Sen ice r — the last word 
field analysis equipment for 
the aggressive sen ice man* 

It is Weston designed, and 
Weston built throughout — 
yet offered at a price within 
reach of all. It employs the 
new Weston principle of Se- 
lective Analysis, which elim- 
inates all danger of early ob- 
solescence. And it is offered 
complete at this low price; 
including Model 697 Volt- 
Ohm-Milliamnietcr, the new 
Model 666 Type 1A improved 

Socket Selector Set, all leads, instmctions, carrying case, etc. There is 
nothing more to buy. As for dependability and accuracy, the name it 
bears assures you of that. 

You will want complete data on this dependable Weston field servicer. 
See it at your jobber's today The coupon will bring all the facts . . . 
Weston Electrical Instrument Corp., 599 Frelinghuysen Ave., Newark, N. J. 




Weston ~ 

IIHl Radio Instruments 



Weston Electrical Instrument Corporation 
599 Frclingliuysen Avenue, Newark, New Jersey 

Send Bulletin on Weston Radio Instruments. 

Name , „ „ . 



Address 
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PUBLIC 



f 



ADDRESS.' 

From the Microphone 
to the Horn 




<(h>e of five available type 
microphones which includes 
the velocity type. 



TYPE "Br 
MICROPHONE 

2 - button, 
heavy duty, 
chromium 
plated, size: 
3i,i" x 2%». 
Freq. Resp. 
50 to 4,000 cy- 
cles. 

Net Price 

8 4.95 



SHORT WIDE ANGLE No. 710 HORN 

Constructed o f 
non - resonant 
material braced 
with steel. Com- 
pletely water- 
proof. Overall 
length 22", bell 
22" x 23". 




(This is one of 
eight available 
types of horns). 



WE ALSO MANUFACTURE: 

9 Models of Microphone Stands. 

24 Models of Permanent Power Am- 
plifiers. 

23 Models of Portable Power Ampli- 
fiers. 

6 Models of Dynamic Field Exciters 
AND ALL SPECIAL EQUIPMENT 
FOR THE PUBLIC ADDRESS 
FIELD. 

Microphones and All P.A. 
Apparatus Repaired. 

Send 3c Stamp for Catalogue 

RADIO AND AMPLIFIER 
LABORATORIES 

991 East 137th St., New York City 




When Seeking a Radio 
School « • . 

(Wilier the advantaRt'S of RCA 

1n«tllulea 
VVhriltrr elementary radin prln- 
* h'les ur advanced >Ml>jcrl.». sound 
ii|»|illi-ul inns ur practical radio 
engineering. IMW Ittstituies is 
l>rei>arc<l to give you the Instruc- 
tion ymi need. 

Student* attending ntir fhicucu School this Summer 
hate aildcd advanlnsc of enmblnlHR a stodj* of the 
Scientific wonders of the World's Fair. 

RESIDENT SCHOOLS NEW YORK & CHICAGO 

with modern ttandard equipment 
EXTENSION COURSES FOR HOME STUDY 

under convenient "no obligation" plan 

Illustrated Catalog on IU-«juesU 

R.C.A. INSTITUTES, Inc. Dept. RT-34 

75 Variek St., New York— (154 Merchandise Mart. Chicago 



LATEST RADIO 
EQUIPMENT 

ifuHtiiutal from puf/c It) 
cy. Pcsignod to operate with any sound 
head ami to match output impedances of 8, 
HI am) .100 ohms. 



NEW DEAF SET (No. 481) 

ArnMl'LKTK kit for the linrd-oMioarlng. 
Incorporates a hendphom and earphone. 
The latter Is supplied with removable hard- 
ruhher earpieces for either orillce. The bat- 
tery case uses standard removable cells. The 
microphone is designed for moderate sensi- 
tivity nnd incorporates a volume control. 

DRY DISC DETECTORS (No. 482) 

ALTIlunill it is preferable to use dry- 
disc rectifiers especially designed for 
either U.K. or I.!\ operation the unit illus- 
trated may he used for both services. In 
the former operation it is perhaps hest com- 
pared to detectors of the en rhor nudum type; 
in the latter, to a regular diode: in hoth po- 
sitions squuredaw < straight line l roctlfl ca- 
tion is obtained — thus, this unit is useful for 
high-quality tfctccthm an<l in A.V.t*. circuits. 

"MIDGET" ^ELECTROLYTIC 
CONDENSERS (No. 483) 

|MritOVKMKNT8 in the manufacture of dry 
I electrolytic condensers have made it pos- 
sible to produce the units illustrated which, 
comparatively, are only about one-half the 
size of previous types having the same rat- 
ings. Items A, It and C are 4 inf. units 
rated at .100 V. Standard capacities in rat- 
ings of 220 V. and ri2.1 V. are available. 

GASOLINE-DRIVEN ELECTRIC 
PLANTS (No. 484) . 

ALTlIOrOU the pa soil ne-d riven electric 
generating plant Illustrated has an out- 
put rating of 2.000 W. other models are avail- 
able to meet requirements of .'100 to :;.1,000 
\V. A tine proposition for the progressive ra- 
dio Service Man covering isolated territories. 
Hoth air and water cooled types are available, 
depending upon the rating, for obtaining A.**, 
or I>.i\ as required. Available in manual, self- 
starting nnd full automatic types. All «"» 
models may be started and stopped by re- 
mote control ; the automatic type will sup- 
ply current automatically as required. tMir 
instance, where refrigerators are installed 
and intermittently require current i. 



DETECTIVES' LISTENING-IN 
EQUIPMENT (No. 485) 

THIS apparatus was designed by a police 
officer. It is possible for a detective and 
a stenographer to listen and simultaneously 
monitor a conversation, Equipment Includes O 
ultra -sensitive microphones. 2 pairs of head- 
phones ami a 2 stage amplifier incorporating 
a volume control, and a high- and low-sensi- 
tivity switch. Radio organizations servicing 
pi dice radio equipment will find this a profit- 
able item. 



A SELECTIVE SET-SERVICER 
(No. 486) 

TIIIC "selective set -servicer*' instrument illus- 
trated is used In conjunction with the 
"socket selector set." This combination fur- 
nishes extreme flexibility in test equipment for 




radio set analyses. Designed to be adaptable 
to expansions In demands. Complete equip- 
ment for Held servicing of faulty radio equip- 
ment include^ a volt-ohm-milliammeter, a 
socket selector-set. leads, and leatherette car- 
rying case. Designed to overcome the ten- 
dency toward rapid obsolescence that has 
cursed most previous test unit designs — a 
fact to which too many depleted pocket books 
attest. 

MIDGET REPLACEMENT ELECTRO- 
LYTIC CONDENSERS (No. 487) 

EX.VT duplicates of electrolytic condensers 
used in A.C. -!>.('. commercial midget re- 
ceivers are now available. Many of these 
types, In all respects similar to fhe units 
they replace, are illustrated. 

Note that, where space permits, the peak 
voltage rating of each condenser section has 
been raised to Insure a product superior to 
the original. 

DUAL-WAVE RADIO-PHONO. 
COMBINATION (No. 488) 

THE superheterodyne Illustrated will receive 
either the broadcast band or frequencies in 
the range of I ,.100 to .V>00 kc. (200 to 
meters, approx. i. A 2 position tone control 
is provided. The 78 r.p.iu. turntable will 
"play" 12-in. records. The cover of the cabi- 
net has slip hinges. One, each, of the fol* 
lowing tvpes of tubes are used: 6A7, 0F7 t 
41 and IV. 

IMPROVED DISC RECORDER 
(No. 489) 

A 2 CASE "universal" recorder Is Illus- 
trated. This Instrument Incorporates in 
one ease the A. P. amplifier ami its controls, 
calibrated volume Indicator and dynamic re- 
producer. The A.F. amplifier gain is 02 rib.; 
its power output, 10 \V. It uses the follow 
lag tubes : two 57s, 5Cs. and 8.1s, ami one 
oZil. The power unit supplies the micro- 
phone and (If desired) radio tuner current. 

Tin* other case contains the turutahle and 
its motor. The latter is a constant-speed 
A.(\ type which drives the turntable at its 
periphery: and, at either .1.1 1/3 or 78 r.p.m. 
Two feed screws and cutting-head mecha- 
nisms an* supplied. Head A cuts non-metal- 
lic discs: head It. metallic. The amplifier 
case is 0 x 10 x 0 ins. high and weighs 51 
lbs. The turntable case is 10 x 1C x 11 ins. 
high ; weight. 42 lbs. 

A LADDER-TYPE ATTENUATOR 
(No. 490) 

AX AI.T'MIXT'M shield encloses the illus- 
trated, high-quality unit. Its frequency 
characteristic Is flat from 20 to 20,ooo ey. 
Attenuation Is accomplished in ."»."• steps of 
%-db. each. Standard Impedances of 10, 200 
or .100 ohms : special values to order. The 
unit measures 2 .1/10 x 2 .1/8 ins. in dia. 

AIRCRAFT RADIO BEACON 
RECEIVER (No. 491) 

FOH aircraft reception in the beacon range 
of 200 to 410 ke. 11,428 to meters I 

there has been designed the instrument illus- 
trated. The 0 tube superheterodyne chassis 
incorporates ?> type :il> or 44 tubes, 1 ,17, 
2 S.ls ami 1 SO: the power output is I..1 F. 
Either 6 V. or 12 V. type available. Re- 
mote volume and crank-type tuning are pro- 
vided. The ■•It" supply is of dynanioter 
type. Its drain is l.SA : tube filaments, 
Twin phone Jacks are provided. 




Above — Two lead-coated terminals for con- 
necting auto-radio set directly to car battery 
(No. 493). 

Left — A kit of tools for the Service Man in- 
cluding socket wrenches, test leads and test 
prods with various types of tips and con- 
nector points. The use of individual socket 
wrenches is a quicker servicing procedure 
than using one handle with a number of re* 
movable heads. (No. 494). 



44 



RADIO-CRAFT for JULY, 



1934 



www.americanradiohistorv.com 



Service Engineers' 

1934-B REPLACEMENT TRANSFORMER 



GENERAL POWER TRANSFORMERS 





TYPE "P" 




TYPE 



TYPE "G" 



8 pages 8J/ 2 " x 11" — fits your 
price manual or ready refer* 
ence file. 



Lists power transformers shown for any set from 4 tube 
midgets to 12 tube super-power, 110-120 V., 220-240 V., 50-60 
cycle — or 115 V., 25-40 cycle. 

Gives Complete Information Regarding: 

xX 0ltu£ti'^ap ,f Universal Transformers 

5 units for any of 1997 models of radios — from smallest to 
largest high-powered sets. 

Exact duplicates for 500 models of the most popular sets. 

Auto-Radio Multi- 
Tap power and 
single and synchron- 
ous vibrators. 

Class B amplifier 
and Amateur broad- 
casting equipment. 

Also — Outputs, In- 
put Audios, Interstage 
coupling chokes for 
every need. 

Tube tester, micro- 
phone. Step-down and 
Step-up transformers. 




or for new set building, will please you. Illustrations 
—units listed, giving code word, dimensions, technical des- 
cription, shipping weight, and list price of each. 

MAIL THIS COUPON TODAY! 



I GENERAL TRANSFORMER CORP., 
J 504 South Throop St., Chicago, 111. 



GENERAL TRANSFORMER CORPORATION 

504 South Throop St. Chicago, Illinois 



Pl*w<e semi nie. u'lthnul ubtUsilhni. >.mr 10.04-11 truing j 

| and address of nearest distributor. ' 

| Name | 

I Ad.lreM I 

I 



City. 



AUTOMOTIVE RADIO ANTENNAS 
(No. 492) 

I X A, D, and C arc shown antenna typos 
I to suit individual requirement*; a car-an- 
tenna specialist manufactures these anten- 
nas. At A is shown the popular running; 
hoard type. At either end are pressed-steel 
l< ra«-k<»ts. Two sixes are available, one hav- 
ing ."ni> ft. of wire and the other IHIO ft. 
This is a rigid antenna. At It is shown a 
tubular type for use under car. At C is 
shown, flat -col led to a dimension of 0 x .*»«■ x 
Mi -in. thick, an auto-top type of antenna 
which, when uncoiled and spread out on the 
top, has an area of i> x 5 ft. 



A BATTERY CONNECTOR (No. 493) 

COXXI-XTINO auto-radio set leads directly 
to the lighting system of the mr, iiirlud- 
i tiir the instrument hoard ammeter, results 



in an undue increase in ignition interference 
pickup. Therefore, Service Men will welcome 
the lead-coated brass connector shown, which 
permits direct connection to the storage bat- 



SERVICE MEN'S KIT (No. 494) 

SKKVICK MEN will find the kit shown at 
4lt4 on the preceding page an almost in- 
dispenslhle part of their service equipment. 
The complete layout of tools shown, includes 
long prod handles, short prod handles, insu- 
lated tapered- typr lugs, needle point phone 
tips, alligator clips. Insula led plug-in prongs 
and prong jacks, 3 ft. test wires, straight 
soeket wrenches of various sizes and two 
el how socket wrenches, as well as a screw 
holding screw driver. 

The complete layout of tools shown is 
being given to dealers and Service Men as 
part of a merchandizing plan. 



TEST SIGNAL GENERATOR (No. 495) 

A TEST oscillator covering the interme- 
diate frequencies and the regular broad- 
cast hand (from 100 to 1..100 kc.) which 
supplies high-priced performance at a reason- 
able cost appears at Xo. 4i>5. It is election 
coup 1 od, using a 0F7 and a 37 titlie, uses a 
separate modulator circuit, operates from 
either the A.C. or D.f. linos, is completely 
shielded and the parts are individually 
shielded, has a direct-reading dial and has 
a scientifically designed attenuator for ad- 
justing the output of the oscillator for sets 
of extreme sensitivity and those with poor 
sensitivity. 

The frequency is stable and the output 
constant which Is extremely useful hi test- 
ing, aligning and comparing the efficiencies 
of different sets. The unit Is enclosed ill a 
leatherette case 10 x "Va x ."» ins. deep. 



SHOCK-MOUNTED 
j RECEIVER 



OYNAMOTOR 
\POWER SUPPLY 




An electron coupled test oscillator 
with unusual features permitting 
tests which have here-to-fore been 
possible only with high priced in- 
struments- The signal freQuency 
range is 100 to 1.500 kc. The A.F. 
modulation is 400 cycles. (No. 495) 



Above — An aircraft beacon type radio receiver which 
tunes to frequencies between 200 and 410 kc. 

(No. 491) 



"'•"»"" Hiiiiriiii, 



Right — Three types of automotive aerials. At A, is 
a running board type, at B, is a tubular type for use 
under the car, under the runnlna board or with the 
bumpers and at C is the flat colled type for the car 
roof. (No. 492) 
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Nothin' wrong with this boy... If 
you ask us he's a tough hombre 
. • he ought to be . . for he was 
Baptized with Fire at 2700 de- 
grees and he's vibration proof, 
heat proof and moisture proof. 

On that next replacement job 
try a CENTRALAB FIXED RE- 
SISTOR and note the difference. 
Good business too . . for the 
customer won't 
be coming back 
with a squawk. 

At your jobber* 



,rry k'aJto Senitr Man 




CINTKAl RADIO 
MILWAUKEE 



LABOR.ATOH1I S 
WISCONSIN 



Auto- radio 

B- Power Supply Parts 



Oat. 
No. 



Universal Vibrator Rectifiers 

Price 

400 I'M II Waic Vibrator with leails $2.(0 

450 Full Wave Vlhralor 4 prim* i>1uk 2" ill a 2.30 

45 1 Full Wave Vibrator « jmiiw i>lnK 2" 01a 2.30 

452 Full Wave Vibrator « pnme plug \%" ilia... 2.30 

S030 Synchronous Vibrator with lead* 3.00 

3031 SiiM-tironou* Vibrator Vlufi In mi- 3.00 

Our 400 non- adjustable vibrator will replace 
GO 1 ,* of all vibrators used (Oak vibrator included.) 

Auto Radio Power Transformers 

413 For 13.1 Volt a 40 Ma 1.80 

412 For 1MU Volis 40 Ma 1.05 

4tl For 230 Volt* 50 Ma 2.10 

Exact Duplicate Power Transformers For 

414 Oak Mfg 3.NJ 

415 Tarter Single Vibrator 2.40 

410 Carter Double Vibrator 2.40 

417 Kadi art Slnsle Vibrator 2.40 

418 Mallnry half wave Mhralor 3.00 

419 Stewart Warner 1 It * 11 2 3.60 

All other makes rewound to exact duplicates.. 3.00 

Multi-tap B- Rawer Supply Units complete with 
taps for 90.135-180-250 volts with tube recti- *A AA 
tier or synehronou* units I " ,ww 

SATISFACTION GUARANTEED 

PEMBLETON LABORATORIES 

Dept. J -9 2 1 

*2l Parkview Ave. FORT WAYNE, IND. 

(We Do Not Repair Radios) 



ALL-WAVE ANTENNA 
SYSTEMS 

{Continued from tntftc 21 * 
lint' noise eliminator should 1h» installed be- 
hvcvn tin* all-wave set and iis wall- receptacle 
connection tn t lit' power line before anything 
further is done toward improving tin* sifriial- 
to-uolsc rutin. 

Whether the antenna leaddn should be 
unshielded, shielded, or transposed is a inat- 
let- dependent iipim l! factors : (1) the type 
of iinteiina system, mid : t > the amount of 
man-made, local interference. In genera], an 
unshielded lead-in is most to lie desh'i'd, pro- 
vided the location is free front all sources of 
electrical "noise." A mure detailed discus- 
sion of these it types of lead -ins is found in 
the following comments relating to antenna 
sys inns 1 to 7, and the corresponding tigurcs. 

An Ultra-Modern All-Wave 
"Double Doublet" Antenna System 

ill Double Doublet, In Fig. 1 is illns- 
t rat i'd the product of sonic of radio's highest 
calibre engineers — the most efficient and prac- 
ticable all-wave antenna system so far de- 
veloped. Its component parts, with which 
the Up-to-date Service Man must equip him- 
self, are illustrated in Fig. A, am) comprise 
the following units: 1 all-wave impedance- 
matching coupling coil or transformer, 
equipped with a - position switch: 1 Ilio ft. 
length of all-wave U.K. transmission line 
transposition-cable; 2 lengths, each 4iS»& ft. 
long, stranded doublet wire; I crossover in- 
sulator; 4 to shown in photo. \ strain insu- 
lators: 1 load-in porcelain tube: 2 nailing 
knobs ; 1 ground clamp ; 2 pieces of cambric 
tubing. 

There are installed between the two sup- 
porting poles two distinct doublets -one doub- 
let having 2!i ft. for each half-section, and 
the other 1 (»*/!» ft. for each ha If -sect ion. The 
purpose of this "duo-dlpolc*' arrangement is 
to approach an ideal antenna system for all 
the short-wave and broadcast bands. Theo- 
retically It would be best to have a doublet 
designed ami installed lor each one of the 
r» bands assigned by International agreement 
for practically all foreign short-wave broad* 
casting namely, one each for the Hi, 10. 2r>, 
::i and 40 meter bauds. 'Phis would mean 
o doublets, each otic of which would require 
to be sufficiently separated from its neighbor 
to prevent disturbance of the reception. Ob- 
viously this would be quite mi installation 
problem and economically prohibitive. How- 
ever, the arrangement shown in Fig, 1 Tuts 
Im'cu found to be a practical approach to 
the ideal, as the 20 ft. sections tend to tune 
or- ma teh the system toward the low-freqtiency 
end of the short-wave broadcast band, 
namely, toward 411 meters, and the H?V& ft. 
secihnts tend to tune or match the system 
toward the high-frequency end of the short- 
wave broadcast band, namely toward Hi me- 
ters. The connection of both doublets, or the 
"double doublet/* to the transmission line, 
tends to give a smooth match throughout the 
short-wave broadcast Imnd. Note that the 
resonance peaks which occur at harmonics 
of the larger doublet's fundamental frequency 
tend to boost response to some of the shorter- 
wave bands: however, It is Impossible for 
the smaller doublet to Increase response on 
this principle inasmuch as there cannot be 
'harmonics** at frequencies hrwer than the 
fundamental, 

determine the correct lengths for each 
doublet (which Is made front the two con- 
tinuous antenna wires, each of which is 
4d I / £ ft. long: 0 ins. are allowed for each 
antenna strain Insulator tlei, by reference 
to a tinned spot which will Im» found on the 
wire. Connect the transmission Hue to this 
spot by soldering as per detail A In Fig. 1. 
Note that the long and short antenna wires, 
which arc connected together, are located on 
Ofi?to*itv titles of the renter transmission line 
connection. 

Height above ground should be considered 
as the distance from tin 1 20 ft, horizontal 
sections to ground, the latter to he consid- 
ered as earth ground If the span Is ivn top of 
a frame dwelling with no grounded metal 
roof, or from a building to n nearby pole, 
tree, or another building. If the span is in- 
stalled on top of a steel framework building, 
or any building with a grounded roof, the 



earth ground is usually considered to be at 
the roof. For good results a minimum of 
J Jo ft, above ground is recommended. i lfc>- 
inember that the signal strength received 
varies with the height above ground t. 

Theoretically, the horizontal doublet should 
be stretched out fully— each half making an 
angle of ISO deg. with the other, as shown 
in Fig. 1 — for most efficient reception. If 
this angle is reduced, due to constructional 
difficulties to. say. Imp deg., signal strength 
will be decreased about :to% as cot a pa ret 1 to 
the signal received from the horizontal doub- 
le I in its full tso deg. span. 

The t »t til Ivuijth of the special "atl-wa\c." 
twin-conductor transposition-cable (which is 
not merely "twisted pair") must always be^ 
used regardless of whether the doublet an-' 
tenna system only requires, for example. «'»n 
ft. of line to be run in order to reach the 
receiver, Foil up the balance of no ft. in a 
convenient diameter, such as 1 ft., at the 
receiver end. For disiances greater than 
110 ft., additional full lengths of line must 
be added in multiples up to 2 times, or up 
to 220 ft. After this distance, although ad- 
ditional 110 ft, lengths can he added for 
runs up to ."inn ft. these lengths may be cut 
anywhere convenient for connection to the 
receiver, as shown in Table II 

Tabic II 

Tti.vxsi-osiTi ox-Fa hi.k Lk.\d-ix Pat a 

Length of Cable Lengths 

Run Use Coiled of 110 ft. 

(Feet) (Feet) (Feet) (Number) 

0o 110 1 IT, 

i:>0 220 2 70 

210 220 2 TO 

300 ::oo :$ • 

r>oo :>on r> • 

(♦Coil unnecessary. Fnused portion may 
be cut off j 

Lead-in Impedance Matching at 

All Wavelengths 

Due to a most efficient match of the new 
double doublet to the all-wave receiver for 
the higher frequencies (lower wavelengths ) 
of il.o to 20 mega cycles, there won hi be an 
unavoidable loss introduced for the frequen- 
cies assigned to ' standard*' broadcasting, po- 
lice calls, etc., namely, r»00 to :i,.'no kc. A 
switch is therefore provided on the all-wa\e 
coupling transformer for improving the re- 
ception of the stations operating on the fre- 
quencies between oOo and :t.r>oo kc. Strong 
local stations can, of course, in most cases, 
still be received with the switch in the short- 
wave receiving position. 

This all-wave coupler is specially design* d 
ami serves 4 functions: < 1 \ It couples the 
|o\v-iiupcdnnco U.F. transmission Hue to the 
receiver ; |2> by its design, and Use of elec- 
trostatic shielding, it balances out the ca- 
pacity of the transmission line to ground; 
{11 \ it balances out local interference picked 
up by this transposition-cable lead-in (that 
is. H.F. transmission linel, and: (4> it per- 
mits a ground connection to be used on the 
radio receiver, thus reducing any tendency 
toward producing hum or circuit Instability. 

The all- wave coupler or inipeda nee-ma idl- 
ing transformer is designed to mount di- 
rectly on the antenna-ground terminal board 
of UFA Victor all-wave receivers, such as 
models 140 Mate production only), 240. 12o f 
121, :'»2o\ and "521, thereby Insuring the short- 
est possible connection to the antenna and 
ground terminals. (The installation of the, 
transformer to a lnte*prodnetion UCA Victor 
model 140 is Illustrated In Fig. 1.) 

It is important to note that the lew/th uf 
the ffroHUtt connerf ion of this coupler j* erffi- 
<wf. Therefore, to insure maximum noise re 
ductlon keep this connection at the shortest 
possible distance (not over 1 ln.1 from the 
chassis ground. On early-production models 
of the UFA Victor 14(1. terminal No. 1 
(grounded to chassis! of the phonograph ter- 
minal board, located at the rear of the chas- 
sis, slnnild be used in getting this Important 
short ground connection for this model. Ity 
utilizing Ibis terminal easy mounting of the 
transformer is obtained. Fare should be ex- 
ercised to prevent the transformer nnti-tnia 
terminal frmn shorting to the chassis. 

On other manufacturers' receivers, having 
the chassis grounded, the transformer should 
be mounted on the side of the cabinet (by 
utilizing hob's, spacers and screws provided I 
in such a manner as to permit having the 



46 



RADIO-CRAFT for JULY, 



1934 



www. 



Most Popular Public Address Horn 



Clear and Distinct on Voice— 

Its patented solid leather spider protects the air gap 
against water, dirt and grit. The different input 
impedances make any number of these units adapt- 
able to most any amplifier. 

Wright- DeCoster P. A. 20 

Weighing only 41 lbs., it can be easily handled and 
hung in position by attaching wire to the two eyelets 
on the horn and the handle on the unit housing. 
The unit housing is detachable from the horn and can be 
easily removed without the use of any tools. In this manner, 
it can be used for indoor installations and will give ample 
coverage for any small hall or auditorium. The Horns may 
be nested for easy transportation when units are removed. 
Sensitive enough to operate on one watt. Powerful enough 
to handle nine watts. Furnished with separate field supply 
mounted in metal cabinet which will take care of from 1 to 3 
of these reproducers perfectly. 

Never has a more flexible, adaptable and money-making com- 
bination been offered to the sound engineer. Write for full 
particulars and prices. 

WRIGHT DeCOSTER, Inc., m JSSsSLf^ 

Export Dept. M. Simons & Son Co., 25 Warren St., New York 
Cable Address: SIMONTRICE, New York 



US/C 




Knocked Down 




Assembled 



Notice: If you are using Wright-DeCoster 
Products and are not receiving our monthly 
sound letters, write us to add your name to 
our list. This monthly information will be 
helpful to you in your business. 

Also see Page 42 



transformer ground connector, when bent, to 
slip under the ground terminal or a chassis 
nut. If tills is not possible make the ground 
connection absolutely as abort us possible. 

The length of the antenna connection to 
the all- wave coupler is not as critical as t lie 
ground lend, insofar as noise reduction is con- 
cerned. However, this connection should he 
kept as short as convenient and close to the 
chassis, and away from the control-grid leads 
of the receiver's radio tubes. For the 
ground lead, use No 1 . 14 rubber-covered wire 
or larger, if possible, and keep the run as 
short as possible. 

De-Tuning Effect 

On the RCA Victor model 140 all-wave re- 
ceiver it will be found that connection of the 
lead-in coupling coil will tend to throw the 
antenna circuit for band "I**' out of align- 
ment. This should be checked in the usual 
manner by use of the tuning wand (The use 
of this tool was described and illustrated in 
ICaiuo-Ciiakt, January ln:i!». pg. 41.1: the il- 
lustration is I'M*;. realigned with the 
range switch at "1>." and the station selector 
turned to the meter hand. If there is 
no broadcast station or service oscillutor 
signal available, use background noise as a 
bu*ds of line-up. 

It will be noted that on most eoiivcl'ter- 
type short-wave receivers (such as IXiW Vic- 
tor l"n I vernal Kariiotn model I'O-l!." i the use 
of this all-wave antenna kit. with its all- 
wave coupler, reduces serious cross-niodula- 
tioii effects fnmi near-by commercial code, 
airport or amateur code station. This Is an 
obvious advantage and owners of these types 
of receivers will welcome the Installation of 
this kit. 

(Tart ff. to follow, describes 0 other types 
of all-wave antenna systems, together with 
their respective advantage and disadvan* 
tamest concluding with graphic illustration 
and a more detailed discussion of certain 
important fnctors in !>X or long-distance re- 
ception of radio station programs on wave- 
lengths In the t, all»wave*' range of 1.1 to 
r..io meters.) 



INFORMATION BUREAU 

{Continued from pa<fc Jttl) 
an aerial coupler and should preferably have 
a large primary, universal- wound and loosely 
coupled to the secondary. The second coil 
is an interstage coil designed with a high- 
impedance primary for use in the plate cir- 
cuit of an K.F. pentode tube. The resistance 
values of the coils used in the (Jeneral Klee- 
trie set are shown in parentheses on the 
circuit, 

The volume control consists of a 0.2-meg r 
variable resistor with u small limiting re- 
sistor of :ioo ohms at the minimum end. 
To insure protection to the tubes, and long 
life for the batteries, a double-pole single* 
throw switch is used to turn the set on and 
off. This switch breaks both the filament 
and the pin to circuits. Trimmer condensers 
are shunted across both Sections of the *2 
seel ion tuning condenser, so that perfect 
alignment can be attained. 

The speaker shown is a magnetic unit, al- 
though somewhat better quality could be 
obtained by the use of u dynamic unit hav- 
ing a 0 V. Held coil. However the "A" hat- 
tery would require more frequent charging 
with this type of reproducer. 

When the specified resistors are used, and 
the batteries are at the rated values, the 
following voltages will be found on the va- 
rious tube elements (with the volume control 
at maximum position). 
Tube Cath. to Cath. to 
S.ti. V. 



Type 
VI 
V2 
V3 



Cj!. w 



12 .0 



i: 



Cath. to Plate 
Plate V. Ma. 
1.TJ..1 7.u 
5n.ii* o.i:;.i 
115.0 7.5 
cannot be measured 



T h e vol t a ges n ui rk i *d 
with an ordinary voltmeter — a very high re- 
sistance unit Is needed. 

The Crucial Electric set, which the cir- 
ciiit depicts, rovers a range of frequencies 
from 40 to 1.712 ke. The frequency range, 
of course, depends on the type of colls and 
condensers employed. The uudistorted out- 
put of the set i* 0.2- watt. 



All-Wave 
Aerial Filterizer 



is the necessary complement to the 
modern all-wave receiver to provide best 
signal reception at all frequencies with 
relief from all types of man-made static. 

COMPLETE KIT— MODEL 34— in- 
cluding aerial transformer. 50 feet trans- 
mission line, receiver transformer with 
waveband change-over-switches, power 
line niter, aerial wire, insulators, ground 
clamp, and window lead-in strips — 
NOTHING MORE TO BUY— $6.95 
list. 

Model 35 Kit, same as above except 
without aerial and ground equipment and 
power line filter — $4.95 list. 

ASK your jobber or write 

TOBE DEUTSCHMANN CORP. 
Canton Massachusetts 
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Compare! 

and your choice is sure 

MASTERPIECE JL 




Com pare the engineering facts . . . then compare 
the actual performance of MASTERPIECE II 
to other all-wave receivers, custom-built or 
otherwise. You'll find MASTERPIECE II the 
only receiver having ALL the features neces- 
sary to yield really enjoyable reception of 
European and other far off stations. Read the 
complete story of MASTERPIECE II in my 
new book . . . see why Admiral Byrd and others 
to whom dependable* transoceanic reception is 
vital, chose MASTERPIECE II. See for your- 
self why MASTERPIECE II is so good that I 
can offer it on an unconditional 10 day trial, 
money back without question. This book is 
FREE. Send coupon today. 

McMURDO SILVER, INC. 

3350 N. Paulina Street, Chicago, U. S. A. 

■ McMurdo Silver, Inc. • 
i MSi) N. Paulina St.. Chicago. U. S. A. S 
\ Send free book si vine full detail* of MASTER- S 

: piece it. : 

■ Name . 5 

* Street J 

■ Town State • 

■■■■■■■ ■■■■■■■■ 



HOW TO BUILD, 
AND REPAIR 
RADIO 
SETS 



TEST 




Radio Construction 
Library 

Including Televition. Short. Wave Receivers and Auto 
Radios. 3 Volumes. 6x»— 1177 pages. 561 iHuitrationi 

This nrarli.al Library Include*: PRACTICAL RADIO 
The fundamental principle* «f radio, presented in an 
nnder-ituiKlable manner. Illustrated w»h mtrtlni Ula- 
croiiK. PKAtmCAL IIAIUO COXSTlllTtTION AND 
ItKlMllt — Meihods of locating troulile and reception 
laulls and maklnc workmanlike repair*. Discusses mod- 
ern Short -Wave lurchers ami Installation of automobile 

iu s fully. RADIO IlKOKIVINU Tl'HrJS- -Prim pies' 

underlylnK ttie operation of all vacuum tubes and their 
mo in reception, remote conijul and precision measure- 
ments. 

Ib-lps yon in binders! and modem type rerclilns 
full of construction data and practical kinks for th« 
sxperlmcutcr— a training course for sen Ice men. 
10 Days' Free Examination 
Easy Terms 

a^a^a^m McGRAW-HILL 

FREE EXAMINATION COUPON 
I " 

I McGRAW-HILL BOOK COMPANY, INC., 
j 3 

I 



"I 



(Jciitlcmen:— Send me the new RADIO COXSTRTTC- I 
TIOX LIHKAHY. all charges prepaid, for 10 days ! 
Free Examination. If satisfactory 1 will send $1.50 | 
in U> days and $2.00 a month unlit $7.50 has been j 



paid. Jf not wanted I will return the books. 

Name . 

Home Address 
City and State 
Tosltion 



I 



Naiue of Company 



RO-7-34 j 
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TUBE DATA 

<270l Mr. .Mvin Wentwoitli, Hoston, 
Mas-. 

■ o.i in looking over advertisements of 
the Majestic line of tabes, I note several 
thai are lift coininonl.v known, and ap[>ar- 
outly (In tmt corrosinuul with tubes of other 
tube makers. 1 refer particularly to- the 
l.vpu ti-4, the 4-S and llio 2-S. Can you tell 
me what types of tubes these are ami it" 
there a iv run i pa rat ive tubes uiailu by other 
manufacturers? 

<A.l The Majestic type tube has no 
comparative typo in other makes. It is sim- 
ilar In ti lament thai act eris lies with the type 
."id, except that instead of having a grid ami 
a plate surrounding the cathode, it has two 
plates concentric to the cathode. This tube 
is used as a duo-diode or as two separate 
diode tithes, for detect inu, A.\\<\, etc. 

The 4-S, according to Majestic methods of 
numbering Is the same as tin- <2-4, except 
that the outside of the glass envelope is 
sprayed with a metal to form a shield for 
(he ttthe elements. The type 2-S is similar 
to the tubes mentioned above, exeept tluit It 
has a II lament corresponding to the type -7 
tithe while the filament of the 4-S is the 
same as that in I lie type 515 tithe. 

In other words, the three tuhes that you 
impure about are all duo-diodes with slightly 
different lilainetit characteristics and either 
having the spray-shield or not depending on 
whether the letter k, S" follows the designat- 
ing number. 



ALL-WAVE RECEPTION 

(2T1> Mr. John Iletzel, Slstersvlllc, W. 
Va. 

it}.) I recently purchased a U.K. model 
K-SO All- Wave receiver and was disappointed 
nt tin' amount of noise 1 picked up on the 
short waves. 

Knowing the set was a irood one and the 
fault must he somewhere other than the set 
1 started to run through the hack nuinhers 
of votir splendid UaIihH'u.ut for informa- 
tion, and in the January, 1S»:M nuuilicr 1 ran 
into Hugo Grrnslmek's editorial. "AIMVave 
Sets. 11 KvervihliiK he stated I found to be 
just as he fotHid it. and the thing which 
caught my eye was the "transposition an- 
tenna lead-in." 

This was not all clear to me so I dug into 
my tiles of UaI*IO-<'u,\FT and 1 was rewarded 
hv finding ill the September, V.KV2 number, 
page HU, an article by Arthur II. Lynch, 
enlhled, "Short Wave Collectors." 

I intend to erect such an antenna us soon 
as possible and 1 feel sure that I will be 
amply repaid. I wmild enjoy reading more 
about the i-oiist ruction of such antennas and 
I really believe that, Inasmuch as there are, 
and in the future will be many such set 

owners, a g 1 art Me. on the roust met ion 

of antennas suitable fur stub receivers would 
he very much appreciated. In fact, a de- 
partment nun for k *hams*' — the technical 
short-wave "1 raiisinltting'* amateurs » for 
broadcast listeners who have all-wave receiv- 
ers dealing in ways and men tin to improve 
and to deal with these elusive waves would 
be well received by a great many of your 
naders. Here's Imping Uaiho-CiiaFT will be 
the tlrst t« point out the way to this new 
and growing family of listeners. 

Are there any suggestions you would care 
to offer that might enable me to improve 
my all-wave antenna set-up? 

(A.I A comprehensive article on all-wave 
antennas has been written, from a practical 
point of view, and the tirst part appears in 
ihis issue. 

headers may be Interested in cheeking the 
input circuit of the fi.K. model K-Su receiver, 
in order to cheek the operation of a particu- 
lar antenna arrangement. The model K-SO 
set appears In Kauio-Ckaft l>ata Sheet No. 
1UU. in the Marih. VXU issue. 

\\V will be glad to print information of 
speeial interest to nll-wnve set owners, pro- 
vided these owners suppirrt their own col- 
umns by sending us a little editorial "copy," 
from time to time, as it becomes available. 

Incidentally, this set tunes up to 2,oOO 
meters, but how many readers of Uapio-Cuakt 
have ever heard any foreign programs on 
sfts of ibis type, mi any wavelength within 
\hv ijir«" of hoO to :2,UUD meters? Tell us. 



INTERNATIONAL 
RADIO REVIEW 

(Continued from /j«*/c 17) 

SECTIONAL CABINETS 

A TYPE of cabinet similar In const met ion 
to sectional book cases have found their 
way into the English radio market. When 
assembled, these cabinet s have a pleasing 
modernistic appearance, as shown in Kig. K. 

They have the additional advantage of be- 
ing easy to transport, as each part, such us 
the speaker, chassis, battery box lit" battery 
operation is used) etc. can be handled sepa- 
randy. This is clearly shown in Kig. K, 
where the rases are "taken down/' 

These cabinets have all the advantages of 
the add-on bookcase, as individual sections 
can Is* purchased as needed. In other words, 
the fan can purchase a set and speaker tit 
one time ami mount them in two section*. 
Then later, when a short-wave set, phono- 
graph attachment, extra amplifier or speaker, 
etc. are desired, additional sections can be 
purchased to aceoinodate them, without hav- 
ing to discard the entire cabinet. 

A HIGH-QUALITY SPEAKER 

IN Fig. ti appears a speaker having a spe- 
cial diaphragm arrangement to permit high- 
qua lity reproduct Ion. 

A practical demonstration of this type of 
speaker, used with a I\ A. system, recently 
took place at "Uoynl Albert Hall" London 
a ml aceording to the accounts In Tin: WntK- 
i.kss WOKi.n, the reproduction was as near 
to being perfect as anyone present had 
heard. 

Two speakers of the type shown in Kig. 
were used in this demonstration. These 
speakers use the double diaphragm mentioned 
before, and an* mounted in special 2 ft. horns 
which are particularly well adapted to voire 
reproduction. 



A HIGH-QUALITY CARBON MIKE 

TIIK microphone shown in Fig. II is a high- 
quality carbon unit, designed for profes- 
sional use. It is a transverse current unit, 
having a diaphragm ins. in diameter. 

1 •articular eare has been taken to reduce 
the hiss so prevalent in most carbon mikes, 
and the description in W'ikki. nss Woiu.n says 
that this annoyance has been reduced until 
it is barely perceptible. The impedance of 
tin' unit is approximately oOQ ohms at lot) 
cycles. 



REAR VIEW OF SOCkEI 




SW.5 CAS 



Dependable Tube Testeu 

THE circuit above is the correct revision 
for the circuit which originally appeared 
in the August, r.ltti. Issue of kAino-fu.UT, 
on page si;. The correction iu the .la unary, 
I{i34, issue was incomplete. 
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Concourse Condensers 

I sed by Servicemen ivho 
Know Superior Products 



Recently we introduced our 
"PEE-WEl-;" 
WAX TU HULA It 
COXDKXSKKS 
The Smallest on the Market 

_N O W — 
A Line of High and Low 
Volt Dry Electrolytic* 
with 

Our Usual Super Quality 
BUT 

IN THE SMALLEST 
DIMENSIONS 

Ideal for Replacements or in New Sets 

Send for our nczv catalog 

CONCOURSE CONDENSER CO. 




389-409 walet Ave. 



New York, N. Y. 



Remote Control 



A NEW 
AUTO 

Eliminate mechanical coniroli. 
4'ciruiect to lour amplifier with 
a 7 wire cable only. Size 3V4 
yl^xVA. Vies CA7; 43C KC 
put. Selective, sensitive, 
hi Eh pain. Calibrated 530 to 
KOO K. C. List (* r/\ 
I.rlce $lj; Sorv AiJ.jU 
Wen's Special T * L 
I llrt \J Tube 

Dealers write for discounts. Send a stamn for our 
descriptive pamphlet and auto radio set diagrams. 

DELTA RADIO MFG. CO. 
jK. 33rd Ave. and Talmadge Ave. S.E. 
Minneapolis, Minnesota 

********** t imvwu 



A NEW Device! 

A "CIILJCKKER" enables radio men to localize 
any radio trouble, in any radio receiver, in a 
few* minutes right in the field. Successful on 
1.000 actual service jobs. Comes complete 
with instructions and schedule of flat rate 
prices which yu« can quote at once regardless 
<.f the repair necessary. Flat rate schedule based 
cm Si. 50 per hour for tabor and list prices for 
p;irl*. Trice $1.00. Postpaid, 

FREED'S RADIO CO. (Dept. R) 

3053 Baltimore Ave., Philadelphia, Pa. 



FOR FIXIT SHOPS — ALL FREE 

Service Courses In Vacuum Cleaner and Washing 
Machine Repairing. Thousands of parti for both 
new and old machines at sensational savlna. You 
mil easily Increase your Income at no extra cost. 
Hundreds of shops are being benefited by our 
System. 

FREE PROFIT GUIDE TELLS ALU 

URON INDUSTRIES, INC. 

Originators and World's Largest Source of 
its Sort 

1251 W. Sixth Street Cleveland, Ohio 




COMPLETE ELECTRIC PLANTS 




951 RoyaUUn Avenue 



ONAN A.C. PLANTS furnish 
same rurrrm as city service Op- 
crates Radio. Water System and 
Household Appliances. 

SIZES 300 WATTS UP 
Model* low as $09. No battery. 
For fanns, lake homes, commer- 
cial purposes, public address, 
Some dealers* territory available. 

0. W. ONAN & SONS 

Minneapolis. Minn. 



AUTO-RADIO SETS AND 
FEATURES 

(Continued front inujc 23) 
(model B.r>2). This new portable auto-radio 
receiver may b« u*t>tl any plate iii the ear as 
bolting to the lire wall is nut required. It 
may be picked up and enrrietl into the house 
where it performs as readily usliitf A.C, for 
power as when operating iu the ear with the 
l> \. ear battery for supply. 

This model has a stream- lined, compart 
metal ease housing chassis, ejreuit and con- 
trols. It may be placed anywhere in the ear* 
on front or back seat, on the lloor, or on the 
shelf back of the sent in coupes and roadsters. 
It may be operated by driver or passenger 
with equal ease. The ease is sloped to coii- 
lonn to the lines of the seat cushions and 
may be used as an arm rest If desired. The 
leather carrying handle can snap down in a 
recess when not iu use. The case is satin- 
eraekle linishcd in an attractive shade of 
brown. 

The circuit is no tube superheterodyne, 
one of the tubes being a rectifier whirl! is 
employed when operating on A, c\ When In 
the ear. 4 low-drain auto-radlo tubes and a 
vibrator-type "ll" battery eliminator are used. 
J loth tone and Volume are of uniform quality 
on either source of power, lteeause of the 
loeathm of the set in the car, affording better 
disiribution of sound, the model lt-ri2 will 
have better apparent tone nnd output than 
previous auto receivers. Itoth sensitivity and 
selectivity are excellent. 

Service Men will welcome the It* 52 for its 
freedom fnmi installation problems. Installa- 
tion^ simple, there are no problems of •• lil- 
ting"* the set to the car. Afler installation 
of the usual ignition accessories, the only 
connections necessary are to attach the fuse- 
con tniurd battery leads to the battery and to 
connect the antenna. In the house, simplv 
attach the antenna, and plug in on any 110 
V, A.C. outlet. Separate cord sets are sup- 
plied for battery and A.l\ operation. 

Among the features of tbe II o2 are Its im- 
proved automatic volume control, n full-range 
tune control, and noise suppression. The 
! airplane type, illuminated no^glare tuning 
dial is calibrated in kilocycles. All controls 
are conveniently arranged. The oiwimMiff 
switch is also used to change from battery 
supply to A.C. and return. An improved dy- 
namic speaker is used. Chassis and wiring 
are completely shielded. The set is rubber- 
cushioned against vibration. 



ANNOUNCING 

%o NEWw 
BETTER 

%&e testers/ 




Majestic Model 66 

The Majestic Twin Six auto radio receiver 
(model titii. shown at C, is an all-in-one unit, 
the speaker, chassis and eliminator being 
contained in a metal case 7 x 7 x 12 ins. long. 
The receiver Is suspended on two bracket's 
which are bolted to the bulk-head after drill- 
ing 3 small holes. A hme-eontrol knob is 
located in the lower left hand corner. V 
"sensitivity" switch will be fnund mi the 
upper right. When snapped to the right, 
greater sensitivity and volume result on 
weaker stations; to the left, excellent local- 
station reception, together with a considerable 
reduction in background (or ignition) noise. 
Jacks for the extension speaker are located 
on the left side and directly below the cable 
bracket. The airplane dial is accurately cali- 
brated in kilocycles. Xon-glare illumination 
from a pilot lteht on the dial Indira tes when 
current is passing through the receiver, and 
acts as warning signal that the set is still 
In operation when the station has signed off. 





EADRITE announces two new 
AV and better tube testers: the 
No. 421, for the dealer's counter — 
and the No. 422, a portable unit for 
the service man ... out in the field. 
These improved testers are character- 
ized by many unusual and outstand- 
ing features that give a new concep- 
tion of tube tester performance. They 
are so simply designed that anyone, 
without experience, can operate and 
understand them. 

These testers incorporate a 3!4" Triplett 
Precision Meter, which has a shaded two- 
color scale. It indicates in simple English 
that the condition of the tube is either 
good" or "poor." No longer need you 
reassure skeptical customers as to the worth 
of tubes that you are testing for them. 

A line voltage control A.C. Meter is also 
incorporated, which tests cathode and grid 
shorts. A simple push button provides two- 
plate current readings for determining the 
worth and conductance of all types of new 
and old tubes. 

Your Jobber Can Supply You 

- . * with the No. 421 (counter tester) at 
the dealer's net price of #24.00— and with 
the No. 422 (portable tester), at the dealer's 
net price of #25.50. These testers come in 
a beautiful quarter-sawed oak case. 

Readrite Meter Works 



I f 6 Col leg* Ave. 



Bluffton. Ohio 



SEND COUPON FOR FACTS! 



Fig. I 



The 6 tube Postal Model T superheterodyne. 



r. 



READRITE METER WORKS, 
116 College Ave., Bluffton, Ohio. 



I 
I 



Gentlemen: 

Send me a catalog on Read rite Tube Tt-stew, and ! 
your complete H nf 0 f radio ferritins *<JuU>towU 

Name | 



Addrcs» 



City, 



State 
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WWW. 



Train Nowfir)\vN 
I RADI0 ' 

Qf}portitnitk$\ 





Analyzer& 
Resistance 
Tester- 
Latest 
Design— 
YOURS 
Without 
Extra Cost 



Get Into a Line 
Where There's 
Action— Every Day— 
And a Payday Every 
Week— You Be the Boss! 

Right now while hundreds are 
looking lor work where there 
isn't any, the radio service field 
can use trained men. With the 
proper training and the nece*aary 
eauipment ynu ctn enter this field ind m»ke ■ comfortable 
liflnjc We Include with our courte thii modern m ane» 
lyzer and trouble ihooter without iny oitw ch«rg*. Thli 
Diece of equipment h»» piwed to bo • valuable belp » 
Sir member.. After • brief period of tralntn f yon jab 
take lha §»t analjier out on twice call* and really com* 
x»te with "old tlmen." Wo ihow you bow to wire 
abort-wate recolT*«— analyxa "d repair all ^JDeeof 
ndto »«•— and many other profitable jobf can be youra. 
Teaching you thli lntereitinf work la our buiineia and wa 
bare proflded our»eWei with every facility to help yog 
learn quickly yet thoroughly, ir you po»ie« aviraga to* 
••lllgence and the deal re to mako real prograii o» y«*f 
two meriti, you will be IntereeliO. 

ACT NOW— MAIL COUPON 

•tart thli wry minute! Bend for full del a lit of our pUa 
and free booklet that eiplaln* how «»« ll LrT OU mi? ^2! 
taib la on radio quickly. Don't put It off I Wrlta 
day. SEND N0W1 

— — — — — — — — — — 

! RADIO TRAINING ASSN. at AMERICA 
I Dept R-7. 4513 Ravenswood Ave.. Chieaoo. III. 
I Gentlemen: Send me detalli of your "n^ea 1 flaj | 
and information on how to learn to make real money ■ 
la radio quick. 



Name . . 
Addreti 

City. ... 



I 

.. I 
I 



Build Your Own 

Wheatstone Bridge 

For $41.50 

A simple, rugged, wide-range 
Wheatstone Bridge for resist- 
ance measurements. Operation 
identical with best laboratory in- 
struments. Sensitive, accurate. 
Low cost* Kit easily assembled. 





if 1 : 


1 -A ^ 1 4 




, 

nu — ^^UH 




e s .. * , 
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SHAILCROSS No. 6\J0 K,7 
Assembled $49 JO 

Built around a highly sensitive 
galvanometer and Shallcross 
Resistors. Range .01 ohms to 
11.1 megohms. Send 6c in 
stamps jot Bulletin 630-P. 

RIhALLCROSS MfG. company 

CUdu'cal ^ ilea iu u'nf Imt utnuntL 
andJLccutak fyu'i/o>L 

TOO MAC DA»t IOULIV*»» 

COLLlNGDALt.PA. 




readily installed in Stmlehaker cars, and 
bleud with other instruments uq the da*U. 
See Fltf. M. 



Fig. J 

Crosley 6 Tube Model 103 Set. 

The control unit that mounts on the steering 
column Is direct -drive connected to the re* 
eeiver case by heavy flexible shafts, eliminat- 
ing backlash and slipping. The volume con- 
trol knob acts as on-and-off switch and key, 
and when removed locks the receiver. 

Arvin Model 25 

Enclosed In one case arc the radio chassis, 
speaker ami "It" power unit, as shown in 
Fig. I>. Size KxH^xK^ ins. deep. The 
case is finished iu black morocco with chrome- 
plated grille front. The set is equipped with 
a 0 in. elect ro-dynnntic speaker: also, an H 
point lone control, regulated by n kntih on 
top of the tuning dial. The distinctive re- 
mote control clumps on steering column and 
makes tuning fast ami easy. The set uses an 
extremely selective circuit, inter-channel uoise 
suppression, and automatic volume control. 
Tubes used : t %vo 7 Ss, and one ( ea c h ) (JA7, 
41, 84. 

Motorola Model 34 

This C tube superheterodyne receiver. Tig. 
E, has the following features: all-electric, 
3 gang tuning condensers, tone control, indi- 
rect Iv-ill unlimited airplane dial, key lock 
switch, full dynamic speaker. It utilizes the 
following tubes; two 7*s, and our leach) 
types 77, 75, 42, and S4. The radio set, 
speaker, and "It" power supply are In one 
unit. Size, 10% xtfxo% ins. high. 

Audiola 346 

This receiver is a <» tube superheterodyne 
using a most modern combination of tubes. 
The receiver ami re mole control are shown 
in Fig. V. The tubes are: one (each* types 
0116 (KF. amplifier*. 0A7 (combination tirst- 
detector and oscillator). KIMS < I.F. amplifier), 
75 (diode second-detector, delayed A.V.I'., and 
1 stage of A . 1*\ amplification), 41 (power 
output), and 84 rectifier). 

The design of the set is such that, the 
manufacturer claims, no suppressors are neces- 
sary for ignition noise elimination. How- 
ever, the installation otherwise must be as 
complete in regard to grounds and shielding 
as ordinarv good installation procedure would 
require. The disadvantages of the average 
suppressors, in regard to motor efficiency, me 
sufficient to warrant any extra work neces- 
sary to eliminate (he need for them. 

Studebaker-Philco Auto Radio 

in Fig. H Is shmvn a receiver manufactured 
l»v Phileo especially for the Studelmker Com- 
pany. It is a « tube superheterodyne of 
modern design but with special fittings (tun- 
ing control arrangement) so that it may be 



RCA Victor M-105 

A receiver which features mechanical sim- 
plicity in construction and design i* shown 
In Fig. II. Only the following 4 lubes are 
used: one teacln type 7* i U.K. amplifiers 
0A7 i ilrst -detector and <iscilmtnr i, (>B7 I.K. 
and second-detector i, and 41 i power output >. 
A combiued mechanical vibrator and mechani- 
cal recti tier inverter eliminates the necessity 
of a rectifier tube. The circuit employed is 
of superheterodyne dscign. 



Postal Model T 

This auto set. Fig. I. is a C tube super- 
heterodyne, which tunes from 1 '■"» to 5.V. 
meters, one-unit construction, and single-hole 
mounting. The 0 tubes employed are: one 

(each) OA 7, 7.%. 41, ami 84 u tiller tube'. 

and two 7Ss. Power consumption is rated ar 
4 A, from the storage battery. 

There arc a considerable number of other 
good auto receivers, any of which have novel 
features which are worthy of description in 
these pages. Unfortunately, due to lack of 
space it is impossible to tuentiou all of these 
sets. However, as manufacturers anuounee 
new models we attempt to list and Jeseribe 
them, from time to time, in our department. 
The Latest Uadio EqriPMKXT. To the Ser- 
vice Man. dealer, or any others who may be 
interested in new auto sets, features, and 
wiring diagrams we offer the suggest iou that 
they watch these pages, in addition to our 
Data Sheets, for new information. 



Crosley Model 103 

This receiver is a tube superheterodyne 
designed for operation from a 0 V. auto- 
mobile storage battery. The "\V voltage U 
furnished by a Crosley Sytichronode. The 
I.K. used is lSl.." kc. Me Fig. J. 

The following are the tubes and voltages 
measured with the receiver in operating con- 
dition but with no signal to the antenna, 
and with a battery voltage of «.:! V. AH 
voltages are measured from tube eon tact to 
chassis with a :mmi V. voltmeter < H»<>»» 

ohms per volt). 

rinte 
Volts 
2W 
210 
SflO 
no 
id.- 



Tube 

Type 

7» U.F 

7* Osc 

0117 l,F. Det.2. 

7S A.F.I 

41 output . . . • 



S.-«. Cath. Sup.-G. 

Volts Volts Volts 

ion 2 2 

Hid 2S 0 

loo 'J..' — 

20 2.0 2 

21 u 10.0 — 



Tin- "A** circuit of this set \< fused *n 
the -hot A" lead with a m A. fuse. A dy- 
namic reproducer is used; its field current 
is derived from the "A" supply. Need for 
u rectifier tube has been eliminated by the 
use of a vibrator-type "H" unit that utilizes 
the self-rect if ving principle. Through the 
use of a sta^e of U.F. ampHUcnthm ahead 
of the combined first -delect or ami oscillator, 
lmage-freqiieticv reception is red need to mini- 
mum. The two plates of the diode portion of 
the type tiH7 tube are utilized ouly for ob- 
taiuing the A.VA\ action. 




Fig. K 

The Zenith Model 462 Receiver. 



Zenith Model 462 

This auto set employs « tubes, utilise* a 
sunerlteter<Mlvne circuit (see din gram pages., 
and is simpie to install. Provision is mad-. 
In the design of the set. for tear momuiti* 
(under the bulkhead i so that the speaker 
faces the occupants of the car. or for sid<« 
mounting (most convenient in some ears' 
so that speaker faces across the ear. Ihree 
holes. H-in. in dia.. are necessary for in- 
stalling "the receiver which includes, in one 
unit, receiver chassis shaker and "ir power 
supply. See Fii:. K. 

\ tone control is Included in the set. the 
adjustment of which inn »«ly will correct 
the depth or pitch of reception to that de- 
sired bv the user, but will also serve to 
modifv "all ignition noise interference which 
iiijiv tend to "leak" through. 
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wCP# RCPil HCP# rcp« rcp« rcp 

77/<? //tea/, Compact Tester 
for Alio-Radiu and General Use 



Model 403 

Multitester 



2.000 ohms per volt. Arrurary 

uljhln 2 jii-m-nt. and adapt a. 
' if> for all future ni'ctJs a>- 
m.u-.J. at \ow «H, |»>- rl»ic new 
Mniel Wl MfLTlTKSTKlL 
l» AKSUNVAL t>i* undine 
««'•!. :i- mnKt* n-, .(Kin OdO ohin- 
ii 3< i**r. 4-range i'-, 1 !- .'Hi- 21 n- 7150 
O'ltuteter. a mlcroaiumeler, 
«' .»un. for MHdii i»hoto-rt'Ji and 
rrld mea%urf»iciils. Crystalline 
finish rase. onl\ 534 xie^ 

NET^SuTto n«!± ,P ; /te » If -™nttined batteries. 

Writt Dept. RC-7 for FREE Data Sheets 
on Radio City Products. 

RADIO CITY PRODUCTS CO. 

48 WEST BROADWAY, Dept. RC-7, NEW YORK, N. Y. 

RCP« RCP« RCPt RCP# RCP# RCP 




poimiBOOSTEB 



GUARANTEED TO IMPROVE 
tA S.W. RECEPTION 

(As Described in the Juno 

Issue of Radio-Craft | 
The Postal ROOSTER is a J 
•elf - powered two • stage tuned" 
K.F. l're-selector unit employed 
to Ineresse (he range snd selee- 
jflvity 0 f any short- or oil-wave 
receiver. It elinlitates repeal 
spots (image freriuemles) an' 
tri.i ^i.k redu^s hai-kgn»und noise. Sold 

VP V iTT^ l,h • raoney-baek guarantee. Send for Frai 
Booklet -ft Ways for Better Short-Wa« * Sieptlw? 
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RADIO 

HEW YORK. N.V. 



Brand New $0.95 I 

Volt-Ohm-Mllliameter V 

Raslc 0*1 Mllllammeter 50 M.V 
— loud olinx per volt. 3H In" 
ease. niTAIt.WTFKD It I II.D 
\pV\l OWN TKSTKR. Complete 
tdaris with eai-h instrument 
UNIVERSAL METERS <p Qc 
A.C.-D.C. Rectifier Type *h 
Complete with Rectifier w 
M.e.iaJ prhcs on wire wound m accurate resistors 

. Spnd ' or bulletin 

I ItIM Kl> DIALS on brass hark plates for UNIVER- 
SAL and OHMMETERS ALL TYPES 45 cents eacl 
I Automote Mfg. Co. 63 W. Van Buren St.. Chica.f. | 




NEW I SENSATIONAL ! 

110 VOLTS AC FOR AUTOS 



The new Al'TONATOR generates 110 Volt A C. Cur- 
rent in motor ears, aeroplanes and from oil types of 
♦n pines and motors, direct from fan belt. Costs 
nothing to operate. No service — no brushes, collector 
rings, commutator or wire wound armature, ideal 
for oDeraling PORTABLE Sound Equipment. a.C. 
Radio Sets. Neon Signs. Electric Lights, Search- 
lights. Send for complete details. 

AUTONATOR LABORATORIES, INC. 
8440 South Chicago Ave. Dept. A Chieaso, Ml. 



TODAY'S PROFIT OPPORTUNITY 

INVESTIGATE MOTION PICTURE SOUND 
Buy From the World's Largest Suppliers 

Ksreptlonal Hargains in New, XTsed and Rebuilt Motion 
Pirlure Apparatus. Recent Government Surplus and 
Liquidation of other manufacturers such as PaCENT 

£°A£ L u. AMPI ' ITONK - row k us cinephone. tonk- 

O-ORAPH. niOPHONE. RCA PUOTOPIiONE and 
others now offered to our trade. 

Write for Our Latest Illustrated Catalogues 
S. O. S. CORPORATION 
Dept. R AC 1600 Broadway. Now York. U S.A. 

, 1Bir EXPORT: t?0 Liberty St.. Now York 
CABLE ADD RE8S: "80S0UND" Now York, All Codes. 



RADIO MONTH 
IN REVIEW 

(Contiunrtl from im<ie 7) 
hotel permits four pm-nun to i>p seleeted 
by the piests in any m,™ of the hotel, as 
well as tin* music- of orehestrns phtvititt in 
i ho hotel n-siaiirants ami ball room's. ,\,,. 
uibor eontompluted iiclviuitnjw to the tmin- 
nwraoiit am) the guests alike js the feature 
permit ting* the anmmihi>ineiit of events or 
interest -mil features to Dike plnre in the 
lu.iel, so thaf ull tuny hetir. 

It is Interesting to mrfe that the new 
methods j, n,l .Hjuipnieiit used iii this irwtnl- 
lat ion were developed by nn .M-;, ni Z ;i t mil that 
s|K»eitilizes in litis type of sound installation, 
ami have materially redneed the eost For 
example, the eost of installin- stieli 'a een- 
tralized radio systi-m in art son room hoM 
was previously ahotll X4">,OiMi while with 
new methods mid ei]uipim>ut. as worked out 
ley the engineers who instil lied this unit the 
n»st woidd he redueed hi the very low H-nre 
of about JtlS.omi. The installation time Ims 
Mlso heet, materially redne,HL in tht . instanee 
«>i file example given ulmve, ahoiit otte month 
eiimpoml to iiv«. mmiihs previously. Sim-., 
repair-malnietinnee eosts tire ottlv about * "no 
per year, we see that it isn't the "upkei^" 
init the "initial eost" with whieh hotel ma n- 
aueinetits are conee|'n<>d. 

AM these farts are interestitiR hi the pro- 
fessional radio man wlmn it is realized flint 
only about 10 [►«■■' e«>nt of the hotels are 
euuippi^l at present, whieh opens up u m . w 
Meld for the rtt-ineer. 

RADIOPHONE AIDS 
FOREST RANGERS 

ei|uipment has 

1 " useil for some 

lime by the forest 
liaiijrers who patrol 
the national forest. Howevor up to the pres. 
ent. the portable eipiijuneiit carried bv the 
rangers has born limited to radio telegraph 
types, whirh limited their usefulness, and 
the speed with whieh ro mm indention ni uid 
be earned on, and required a special - oi>er- 
ator." 1 

In preparing' f„r the usual summ«.r rush 
or toiinsis, <-atnp,.rs and otber vaeatiotiists 
who generally cause a ureat inanv summer 
forest It res, the ntiiirers this year have brand 
new slimy radio telephones, one of which i< 
shown here. These new combined transmit, 
rets and receivers were shown for the tii'sl 
Nine last month, and it is expected that thev 
will be much mote satlsfaetmy for the "smoko 
chasers** than the previous equipment. 



NEW KIND 

of Sylvania 
Service Book 




I (/TO RADIO 

INSTALLATION 
AND SERVICING 



■R 



TABLE OF CONTENTS 

OfWIIAt tNOwrtitmo ImKKmaiio* . , 

tNfTAUATlOH 

Awlamobil* tat*«ry C»«vntf* 
Amfnnm tn«talt«ii»n ( _ 

Top Conitrvclien 

Kwnning Soo.d and U*4**-C» . . 
AwtamabiU Anttnno [qw« B m*nl 

N*it*rf*U«cl SutPMSUOM 
SitvKi Ham. 

•y M*k«« «f »,<.iv.n sn d Car* . 

I. F. f Fr«a,««nci«k 





// I40T ,/ FIELD C0IL PR,CE s 
J2z!— L«^!L I L?5£ 10 PARTS 

RAUCH RADIO ELECTRIC"* 

Magazine at Eleonoro St.. New Orleans, La. 

Gentlemen: Rush me your Catalogues. 

Name* 

Address State 




• Now Sylvania engineers have prepared a refer- 
ence book on auto-radio. This handy pocket manual 
contains tested information on suppression of ignu 
tion inference, 6 types of antennae and their instal. 
lation, the R.M.A. Resistor Color Code Chan of 
tube types and other important data you will need 
in auto- radio servicing. 

• Send for your free copy. It will help to put you 
in on the ground floor of the fast-growing auto-radio 
industry . . . that Sylvania engineers themselves pro- 
moted with their development of the 6.3 volt tube. 

HYGRADE SYLVANIA CORPORATION 



Makers of 
SYLVANIA TUBES 
HYGRADE LAMPS 
ELECTRONICS DEVICES 

© If. S. Corp.. 3931 



Factories 
ST. MARY'S, PA. 
EMPORIUM, PA. 
SALEM. MASS. 
CLIFTON, N. j. 



1'OUTAM.K it.MUO Ti:i.E!'HO.\E 

aid ''utnukc c)m»n's m ' in tfnir tcork. 

tPholo.. Dept. of Agriculture) 
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Try BUD Sound 
tquiptntni 
For Five Days 
Absolutely Fr—! 




Laboratory-Built 
P. A. Equipment 

ELECTRO -DYNAMIC UNITS 
CARBON AND CONDENSER 
MICROPHONES • 4 I 6 FT, 
ALL ALUMINUM TRUMPETS 
FIELD EXCITERS • AIR COiUMN 
HORNS • LOW AND HIGH 
FREQUENCY UNITS FOR WIDE 
RANGE THEATRE USE 

invM* eortful crihcal mtpsc 
lion of ouf »«hr» W of BUD 
laboraiory- buill tOund equip 
mem We tuggei) that you con 
duel your own comporo'ive ted 
We ChaUEMQE you ro duplicate 
8UO perfo^monee and &UD 
OipinoaKutv Ai Any Ptictj 
Wriie lodoy lor de*cript»ve 
literature and pneet ond deloiU 
of Our FtEE Five Day T*ia| offer 



5iJ[j ii'LAkf ft <ft 



El 

ML auua 



A SET 
SENSITIVITY TESTER 

{Continual from pmjc li>> 

for the average sot, unil MM) nttiif. for n)il or 
insensitive receivers. 

A smnll 1 Vi V. cell is sufficient for oper- 
ating the filament of the :Wl lulw\ since, as 
mentioned previously, a strong U.K. output 
from the use! 11a tor is not really necessa ry. 
The complete oscillator must Ite shielded, as 
most osrilhilors are or should he, to nvnid 
stray ra illations from affecting miy tests or 
measurements that are to he taken. 

The construction, assembly ami wiring are 
so simple that no further details than those 
shown in Kigs. A, It, 1, and '2 are necessary. 
Layout of parts, and appearance are shown 
in the first two mentioned Illustrations. Wir- 
ing diagram and coil construction are shown 
In Kigs. 1 and :!. 

Tarts necessary, with the exception of me- 
ters, will he found In the junk hox that 
most constructors always have. 



Eliminate Auto-radio 
"B" pack troubles 

Install the new low price Pioneer Ocn-E -Motor 
Kept are men t Cull to stop auue radio vibrator type 
eliminator troubles. Guaranteed for OXK TEAK. 
No adjustments. So lubrication. Also new Pi- 
oneer Gen-K-Motor* for sound trucks, etc, Wrke 
for Catalog. 

Model J.W. Gen - E - Motor, list $13.00 

Pioneer Converters 

6 - 12 - 32 - 1 10 volts D.C. to 110 volts A.C. 

New beavy duty D.C. to A.C. converter*. Remark* 
»bly low In price, yet dolcncd for continuous 
duiy. A *'ze for ewry ru-ed, Including Neon sign 
and other electrical uppllance applications, 

Ask your Jobber or write 
PION2ER GEN - E - MOTOR CORP. 
460 W. Superior St., Chicago, U.S.A. 



r~ELECTRAD| 

Replacement 
VOLUME CONTROLS 

are instantly interchangeable to use power-switch 
without disturbing eontrol connections. Only 5 
type* needed to service 799 standard receiver 
models. 

Write for AVrc Catalog "RC-7" 
ITS Varlck 8tU New "YorTfc.. K.Tf. 

ELECTRAD 



FREE! 



NEW RADIO 
CA TA LOG 



Parked » llh new-model radio VALUES at rockbottoro 
wholesale prices. Money -bark ituaratitee and 3H-1>AY 
FUEE Till Ah IN YOCR HOME on every »ot! All 
tvae*. send for big. new FUKK catalog $Q AC II q 
TODAY. Prices 

FORDSON RADIO, Inc. 

Oept. 7-33> Oakman Bldg. DETROIT, MICH. 
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Calibrating the Oscillator 

By 1 n ii l n g- in various broadcast stations on 
a standard receiver of good design, accurate 
frequencies are available, especially front 
crystal-controlled broadcast stations: these 
aril used for calibrating the oscillator. The 
simplest procedure is to lirst plot an neett* 
rale calibration curve of the broadcast re- 
ceiver. Such a curve is illustrated in Fig. 
Frequency in kc. is plotted against tuning 
dial settings. 

The first step is to disconnect the aerial 
from the broadcast receiver and connect the 
insulated output post of the osrlilator to 
the aerial post of the receiver and connect 
the other post tu the ground of the rerelver. 
By switching on the oscillator, a series of 
harmonics may be heard by turning either 
the oscillator dial or the broadcast receiver 
dial. We are now prepared to make a very 
accurate set of calibration curves of the 
oscillator, after which the calibration can he 
further checked l»y heterodyning with crystal- 
controlled broadcast station waves. 

The next step Is to set the osrillator dial 
at its maximum or 100. Then tune in a har- 
monic of the oscillalor at the highest dial 
setting heard on the broadcast receiver. 
Turn the volume-control of the oscillator un- 
til the harmonic signal is very weak and an 
accurate dial reading of the receiver Is ob- 
tained. On this particular set. a harmonic 
was heard at ST on the receiver dial. This 
indicated, from Flu. 3. a frequency of r»l)3 kc. 

Now slmvly decrease the tuning dial set- 
ting of tin* 'broadcast rerelvcr (leaving the 
oscillator setting as it whs) until mint her 
harmonic is heard. In this case one wan 
heard at 7" »n the receiver dial and from 
Kig. n indicated a frequency of 711.5 kc. 
The former ligure subtracted from the lat- 
ter, or 711.?i minus 9:», equals 118.5. This i* 
the fit win mental frequeneti of the oseillatur 
hemnxv each harmonic tHJJcr* from adjacent 
ones by an amount equal to the fundamental. 

We can check the accuracy by dividing .V,>:t 
by llS.n. which gives 3 and a slight amount 
over indicating that our readings were not 
exact, Evidently we were working on the 
,'ith and Oth harmonics. Pividing .".n:! by 
gives llS.fi as tin* fundamental. Six times 
lis.fi would give a frctptoticy of 7ll.fi for 
the fith luirimmic instead of 71 1A which was 
obtained from the curve, 

Knowing that the fundamental frequency 
is llS.ti at the 1.10 decree set ling of the 
oscillator dial, we can mark off on the cali- 
bration chart. Kit.'. 4. harmonics up to the 
12th, spaced 11 kc, apart. 

The same procedure can be carried out at 
the zero setlin^ of the oscillator dial. In 
this rase the frequencies worked out accu- 
rately at the first trial. A harmonic was 
tuned in at 7l! on the tuner dial, indicating 
a freqinuiev of 7»u kc and at 4». iiuHeatiiitf 
a frequency of l.or.ft. The difference, P,."0 
kc.. is the f inula mental frequency of the 
oscillator at this settltn:. The serond, thinl 
and fourth hnrmonirs arc marked on the 
graph of Fi*. 4. This procedure was car- 
ried out at every IP degree setting of the 
oscillator dial. A series of curve*, as shown 
on the chart of Fig. 4 were plotted. It w;h 
found that the curves were actually straight 
Hues, <lne to the straight-line-f rcqnency char. 



aderNtlr of the osrillator condenser. 

If one desires very accurate readings, the 
output tar let- should be connected to the 
radio reeidver so that a visual indication, 
rather than an audible one, mar be luiU. A 
suitable output meter is shown in Fig. A, 
and is also neressary for checking the efli- 
ciency of a receiver, aligning T.lt.F. and I.F. 
stage's, br sides other uses for the oscillator 
which will be described shortly. 

To make an a ecu rale check of the calibra- 
tion curves of the oscillator, one of the side 
plates should be removed and a piece of wire 
connected across tin* grid condenser so as tif 
short-circuit It. Then the side plate should 
he replaced. In this condition I lie oscillator 
will generate a non -modulated wave which 
ran be used to heterodyne the wave of a 
crystal-controlled station tuned in on the re- 
ceiver. When making this test a short In* 
door aerial. Just sntlicimt to piek up the 
broadcast station, should be connected to the 
aerial pest of the receiver. The oscillator is 
loft connected to the receiver. Uy tnninir-in 
a station, such as \YOU at 710 kc., the oscil- 
lator should cause a heterodyne squeal at 
7n, 111! V 2 . and i::."»/ a <dial settings of the 
osrillator! working on the third, fourth and 
fifth harmonies respertively. Tune the osr il- 
ia I or dial for zero- bra i adjustment and the 
calibration will be exact. Several stations 
may be tuned-in in this manner and slurht 
corrections can then he made to the previous 
plotted curves if necessary, after which tin- 
short-circuiting wire connected across the 
grid condenser may be removed. 



Uses of Set "Tester" 

For determining the sensitivity of a re- 
ceiver witli this unit it should be first stated 
that the procedure is by no means completely 
accurate and from an engineering angle not 
of the best. iSut, for all practical purpose*, 
providing all measurements are taken care- 
fully and the data compiled for reference and 
comparison, this method anil equipment can 
actually advise, the Service Man how efficient 
the receiver is as compared to any good ra- 
dio receiver that may be chosen as a stand- 
ard. 

T.y referring to Fig. A an approximate Idea 
as to the set-up may be obtained. The out- 
put terminals of the osrillator are connected 
to the nntonnn and ground terminals of the 
receiver. The output meter is, of course, 
connected across the primary of the output 
transformer of the speaker, leaving the 
speaker "in" or "out" of the circuit depend- 
ing upon whether a "sound'* indication is 
desired in addition to the meter indication. 

However, for inefficient r ivers It would be 

hest to disconnect the speaker since a great 
deal of energy Is absorbed and dissipated In 
the speaker. * resulting in an output hull* 
cation I lint would be difficult to read. 

The oscillator plate current must he ad- 
justed f with the rheostat i so that It Is pre- 
cisely the same amount as that current which 
was fed to a "stniidapr receiver, and who*! 
output figures are to be used as a criterion. 

All conditions must 1 xactly alike -the 

dial readings on the oscillator must be set at 
precisely the same liirure every time a lest 
is to be made. Similarly, the receiver must 
exactly In tune with the oscillator. Tin* 
control on the receiver should be at 
in every test, and the tone control 
set io maximum treble. Heading 
shnuld be laken at :\ points on I lie oscillator 
dial, at and r».".n meters so flint tie- 

receiver is checked thoroughly the low, 
medium and hlifh waveleuirth ends. 'Huh. 
the procedure after all connections are made 
would be sn oscillator dial on desired fn- 
quencv. turn the osrillator switch "on," tune 
receiver dial until maximum output on out- 
put meter is indicated. 

Adjust plate current of oscillator to as 
low a figure as will produce n sizeable out- 
put indication on the output meter. Note 
all readings. Itepeat until three frequencies 
are covered, as mentioned, t'heck reading'* 
with those obtained front some well known 
efficient receiver. Afler some practice the 
user will be able to quickly compare the lig- 

nres. mentally, and con Ily gauge how sen- 

sltive the set that was cheeked will Im\ 

Caution: ahvavs use high scale on output 
ss output is so low thai a smaller 
be used. In this case multip'> 
scale ratio to compare rending-. 



lie 

vol nme 
maximum 
(if any! 



meter, mile 
scale must 
reading by 
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Testing Tubes 

To Hnil wojik tulms in a rovvlvvr, the ron- 
lioril.mH'nre the samo ns for tmtliiH m-rivn 
cflli-ifocry. Adjust owillntor for low plate 
riirront and noto out]iitt mvtvv midiiiK. Then 
ri»iiiiir<» our tube at n time from rm>Jv<»r, 10- 
pimintf with new mi..*, ami not.* when curii 
HinnifP is ma«h> wliefliii* output nu-tvr trad- 
Inic inrrram. When a w,,ik tube is ivphunj 
fi sizable im-miso in output reading will 
he noticed. 

Comparing Receivers 

Employing the proreiluie outlined for te«t- 
Vuir sots, ti, s t rlieek on., m-oiver and oh- 
s.'rv#. the output readings for Iife]i, medium 
and low fre«|iieiieies. Maintaining same ph,te 
•nrrent reading of imeillator. Hi,.,* the set- 
end set for the same fre«|m-iirles and eom- 
imre reading. \\ v S iiiv that tuhes in hoth 
reeci vers are O.K., fir the results ohtained 
will not he truly indicative of the receiver's 
capabilities. 

Conclusion 

Xumerous other uses for an instrument of 
his type will of cm,,.*, Hll|rjcw( , tli.Mliselvos 
to the Service Man, as he continues to em- 
ploy it. Inrther infornmtion in regard to 
»|»l»lH'iltlotis of nil oscillator, which, of course, 
will also apply to this unit, hns hcoti yiven 
in complete detail in previous issues of Kaimo- 

v. KA4T. 



List of Parts 

One special coil of two windings (details for 
construction yiveii i ; 

J!" 8 vnrt * l,, «' "HMlenser, T.OO mmf. ; 

<>ne IX. A. rlieustiit, 40 ohms; 

Coninll-Iiuhilicr hypass condenser. 0.5 

<Mie I.C.A. fixed eoiid.'tiser, ."on mmf ■ 

I wo I.C.A. fixed coiuieiisers, .VI mmf: 

One I.C.A. 4 pr«ni« socket (base mounting 

type) : 
one vernier dial ; 
one I.C.A. 1U>\ choke. ft mliv. ; 
one l >4 nicy, resistor : 
"lie Triplett 0-1 ma. milliamtneter; 
onc^l riplolf 0-2.o..vv> output meter, model 

one I (\A shield ran, 12 x 0 x 0 ins. hltfb ; 

"! J '? }' ,lry rHJ Hl«e f or tapped 

Imttory : 4.r, V. ,yp« will do for short 

quick tests) for "a" • 
Uue 22 \> 2 V. W B" block. 




UPLIFTING THE 
SERVICING PROFESSION 

(('ontiHttn? from pmjc 20) 
oilier resistors eorineetod so yon can obtain 
"L, r f I ,om i ;Sh0 oh » ,s tn 10 nio^oluns hv 
ism* phnHn pins. ItehAV this main panel 
Is a knur, narrow panel for power supply to 

nil* 0n T. ,est nnd il,so ,,nR no,ial «»<» »™m«l 
w Vi 8IU J U * ,mm * 1 ls a«l»ll«t«l Just „„. 

the top o the bench so yo„ can connect 
lip n set which has been installed h, |,v, 
enhinet 0n nth ^ of t|)js ^ ^ 

»»"♦! i r? 1 , U ' € txVO l"«*"«««it«: the o„c 

J/ , (, 1l I « h ■« « niilverwil test nieler. To 
the riyht of the henrh yon note the P A . 
aek with „ radio Hn.ssis. This is for shop 
nse nnd rental service ns well, also llS ed for 
a nie<liuin of shop advertising This has 
prove,, to bo Vftry impol . tnnt , lj4Wuf n . 

n »»d well worth the cost. The si//e of 
Ms rack is 12 x 20 x 40 Ins. tall and made 
lull V , 1 n , n,r " r tnw,k - To t] » ri^lit of 
I. i »k L- « f * V on win *** « nin^uzine ami 
»m k rack that is worth It's welkin in »rold : 
it lows you to have Iiir.mimf l.m at vour 
Hn«er lips. To the ritfht alon- t| 10 ; vjll i 
.vnu Will notice a workbc«,h-on tl en f 

wh eh ir/. ,mU<V nlr -^"Pressor 

Jhleh is the yreat.^st help I i lflV e over ha<l 

in« up in rctmishin- or cleaning other work 

efene to have appeared in Inst month's 
H.U)to-('KAFT. Those on the P.A. rnck will 
appear in the forthcoming issue. It is s .J! 
jested to those interested that when the" en- 

s | !Lr m,, ! p,oc1 the anuu,s 

-ntinnity. l ° afe ' alD f ° r 



NA1I0NAL UNION TUBES WILL 
HELP A YOU STAR IN SERVICE WORK 

Free Meters — Manuals — 
Superior Quality-More Profit 

Yon want to rated as a service man who 
m knows Ins stuff* ! \«„ want to l>e the leader 
in serviee work in your locality. You are given 
a real chance to star in service work when 
yon tie em with the National Union program. I 
1 IioiisamJa of your fellow servicemen allover I 
the country are finding that National Union I 
means far more than— radio tul>es. Serviee 
aids, Sales Aids, Superior Quality tubes, 
More Profit on every tube sale through ten 
cent higher list prices. No Price Cutting 
and Customer Satisfaction are a few of the 
reasons yon can't afford not to tie up with 
.[National Union. 

To war in ^rvice work you need not only nip*** 

offer ?FHfT ftf me >» ™l 

offers FKKfc wiih ^all < ,nal Union tube mirchanu m 

^rvrio, TmA KU. So,>reme 333 Ari!Z£*2?Z£ 

le.ier Triplett 1178 Perpetual TetterV I ! Lk'ik D?i! 
numd Point, Jr. Tr-ter. Supren»e 85 Tube Teater AJI 
offers aubjert to Hith<IrawaI «*ith« M >t notice. Srn^ 

w r r g* *t.ir nccd tw ,,c,i> y - u Bi - r in — 



A STAR SERVICE BENCH 

I he fine example of a i miNlitru aervice IkmicIi ahouo 

\ ZV ^ l ,W 8- tU . 5Uldy Kadi ° Sh °P» O^-IOINMU 

lowa. Mr. Sluely saya: 

"Two years afO I was ab«,ut to give up arr T »re 

n^t I hTZ 116 ^"^ timC * ncH nib< - or came 
2S «? V bi,y ncw tMl equipmeot. 

i hen INational Union came along and ihowed 
me ihe.r pn»,i»aii,on. My first contract wa« a lube 
tester and I was fi r at to hove one up to dale 
i berefore, I got the tube business. Then I got 
nu*t nMtruracntson cmtra.-t. People s.«n found 

Ihf re.»£r ( | I ^JF* fT"Pment and i„ came 
the repair jobs. Today 1 have every instrument 1 
and manual that National Lniongaveo.it. Also 
rti* I . f ^*^ ^«\PP«<J shop in this cit> 
( I hanks to National Union) ' " | 

•'Still teller. I don't have to make repeat service 

^iui° i rC . P,,,Ce . t,, . be • ! ike U,>€d » only 
replaced two bad tubes in the last two years. 
I imik of the time and cost it eliminates a servirr 
rMlnnT* "* anything about dissatisfied 

"J^y w f pof^ test better than any other 
make ami niih the ten rents higher list, well it 
just means more money f or the service man". 
NATIONAL UNION JOBBER STOCKS ARE COMPLETE. 



5i a i'l ul i lI,,iUI> nad, ° CorporaUon of N. Y. RC-7 
400 M ndi son A ven ue t JTV 
Newport City. \35 
Gentlemen: «r9^ 
I orti interested ini, ltl 

■ ,,L i p 

Nome j 

Street 

Cl| y .Stutc ,. 
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Here is a real 
Short Wave 
Ifs performance is the 
kind you usually associate with only the mosf 
expensive sets. Yet the cost is low . . . just 
a few cents more than most 2-tube kits. No 
wonder it has been acclaimed editorially by 
Short Wave Craft, Short Wave Radio Maaa- 
zine and the N. Y. Sun! And how easy it is 
to build! All ports are so placed that a mini- 
mum of soldering and wiring is required. Such 
design cuts down the chances for 
wiring! 

Special Power Pack Kit 

The Trophy Winner "3" comes with power supply 
k, #V« C , , » Ud,n ° ? has,ls ' Power transformer; employs 3 
mfd. filter condensers; two 30 henry filter chokes 
all over size. Output: 250 V. at 5 MA. OperaYes* 
from an AC house current and is free from hum. 
CN 13905— Trophy Winner "3" A.C. 
kit of Parts complete with wiring 
diagram, less coils, tubes, power 
supply 

CN 13906-— Power supply "kit "of Partsi 
less tube 

CN 13985— Complete kit of parts, Seti 
power supply, coils and tubes 





$9.95 
4.95 
18.45 



Brand 
NEW 

Truly a Who's Who of Short Wave 
Royalty: National, Hammarlund, 
Lafayette, Lynch, etc. Every lead- 
ing manufacturer Is listed here. 
Every conceivable Short Wave accessory may be 
found at Lowest Wholesale Prices! Never before 
has such an amazing array of Short Wave been 
packed between the covers of a single catalog. This 
NEW Bargain Book lists everything including iets 
and kits from 2-6 tubes, all-wave receivers, con- 
densers, colls, converters, chokes, crystals and 
holders, transmitting tubes and equipment antenna 

L y o!^l* etc ' ' * • al1 at LOWEST WHOLESALE 
PRICES. 

[ WHOLESALE RADIO SERVICE CO. 
I 100 Sixth Ave., Dept. C-74 
I New York City. 



J □ me your New Short Wave Catalog 53D. 
I □ Send mic the items I have ll»tetl in nltaelii>i3 letter. 
I I enclose $ 
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WHOLESALE RADIO SERVICE CO 

.119 Central Av*n Utl Newark, H.J. 



lo ooi cr cost. 



Name 



Address 



stale. 



or JULY, 



934 
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»inc<? 1020, The Profit Line 

Replacement Volume and* Tone Controls 
Standard Volume and Tone Controls 
with an A d-A 'Switch consisting of 
wire wound (Series *W">, composi- 
tion element (Series "C") 
Replacement Line Ballasts 
Automatic \.uu> \oltage Regulators 
Flexible Pig Tail Resistors 
Center Tap Resistors 
"L" Pails, "T" Pails, Scries Mixers 

Clarostat Ad-A-Swlteh Controla 

Clarostat Ad-A-Switch Haw 
comprises the maximum util- 
ity with minimum 6tock in- 
vestment. 

Write for New Replacement 
Control Guide 



"■fir 



m f ■ p i ■> - 




Clarostat 

ClarostatMfg.Co.,lne. 

287 N. 6th "St.. Brooklyn. N. Y. 



A RADICALLY NEW 

TUBE TESTER 



NOTE FEATURES AND EQUALLED 
PRICE OF THE 22 
1 Neon leakage and com- 
* plete short test auto- 
matic. . „ 
I. Line voltage regulation. 

—Plato and fllament. 
5. English reading scale. 

4. Tests all tubes. Pro- 
visions for luture types. 
New tubes can be 
added without remov- 
ing Instrument Irom 
case. 

5. AND allows capacity 
tests good— bad— leak- 
age (vacuum tube volt- 
meter principle) 

6. Resistance measure, 
merits 500 to 2 megs 
wide separation. 

7. Continuity tester on 
neon or meter. 

8. Veri > chrome lettered 
bakelite panel. 

This tube tester and shop tester for 
a price of only $22.50. 
10 days trial— money refunded it not satisfactory. 

L & L ELECTRIC COMPANY 

DePt. 10-A 

336 MADISON AVE. MEMPHIS. TENN, 



822.50 
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ANTENNA SYSTEM 

UrxondifrOfKilly «uor«nf**4 N> ow*» 
% ony Mt>#* kind w* ••rial *r 
K>-<oll»d o*»iol •limmoN»f. Of i«an»y 
r«rvnd*d wrihowt qw*iK»«i. 

WHt* TOO A T tmr Futt £»*<.#• 



Rfrmcmbar- 

Nd Hodift Con Than ltt Atrial 





NVxt you come to the conn tor. This is to 
receive sets Tor repairing ami other purposes. 
Note the tube checkers on this ci.nnter ami 
hist, the machine table which is a valuable 
mljunct n s a drill press, grinder and saw 
c-eiiiiinly eomc in hnmly. Also, later a lathe 
mi^lit ho added. 

This constitutes the shop half of the store, 
while the iii her half takes rare of the nicr* 
clmndisc and display ease, shelves and office 
desk, liack of the partition on the drawing 
showing tin- simp, arraujremciit has been 
made for storairc or what-have-you. 

In regard to hand tools, I am not coins 
to siitftfctt here what to have as your own 
personal needs will suply these hut 1 WlU 
emu men I upon them in this way: 

!my fjood tools, use them properly and 
take care of them. Kivp them shining! 
Also keep I hem niiost of theini oil the Iwiek 
of the work lumen. This is not only for 
haudiness hut for display as well ami also 
(its into our seheme of appearance. Men, 
particularly when they come into a shop, 
whether they are mechanics or not. have a 
fascination for tools and it produces a great 
psychological effect. 



Records of the Shop 

The matter of records now comes to our 
Attention. The system explained here is pot 
in reference to bookkeeping out a routine to 
follow, I use a hook »tul * tnr! * mt wJllt sl 
nmnerieal tiuinberini: from one <!► on. When 
a job comes in. I place the name down in this 
htiok and the consecutive ulimher following 
the name. Then 1 take a special printed 
pad and nil it out in triplicate: one for the 
honch : one for the otlice and the other for 
the customer. This last copy acts as a 
statement as well as a work order and when 
the Joli is complete*!. 1 see that the book- 
keeper's sheet Is completed the same as the 
bench ropy and tile the two with the book- 
keeper, who in turn keeps the record. When 
the set is finished I place the irnaratitec tag 
on it together with the customer's bill. 

I use the above form for everything done 
in the shop— he it for purchasing material, 
as a requisition, or for any improvement to* 
the shop, and for estimating too. If this is 
followed out precisely, it will give a complete 
record of every move made. This also al- 
ii rws for a re»ord for future reference, ami 
a customer can come in any time and you 
know just what was done. 

I use two color tube laltels — one color 
for the customer's old tubes in the set and 
the other for the new tubes 1 sell. Si* if a 
customer calls up ami says the new tube I 
put in her set does not work. 1 ask the color 
of the label. If it's the color for the old 
tube, well then that lets m«> out. Should it 
tie the color for the new tube 1" ask her to 
bring it in and if the tube did not hold up 
within the guarantee period, 1 replace It 
without a question. 

Whenever 1 repair a set 1 tack a business 
card inside the set so that the customer will 
know my phone number ami address. I also 
use a tiling card system for every customer 
whir's radio set 1 serviced. I obtain the age 
of the set ami how ninny times it has been 
serviced (whenever possible! so that I can 
see how the soi |s holding up and when the 
set has seen its better days. 1 also notify 
the customer when I have received so many 
service calls on l he set and I think that the 
set is just an expense to thciu. Then these 
raids are placed in another lib- and any linn 
sidling radio sets has the privilege of point: 
thnvugh this tile for future prospects. Thin 
requires very tactful handling but may be 
done in sm h a way that it won't react upon 
>onr shop— either to the customer or to the 
dealers. 




or One 
or More of These 
Popu/arShortWaveBooh 

FREE any one or more, of lhe regular 25e and JOc •hon 
w » Te books with a year's subscripl on lo SHOUT w \\ K 
CRAFT, the Radio Experimenter's Machine. A on* 
yearTsubscrlPtion brings you one fifty cent book or two 
twenty- ll^c rent books: a two-year subscription brinwa 
you two fifty vent books and any one twenty - ft ve«nt 
book. Decide NOW what books are most necessary t<i 
you-then send us your subscription by return malL 
The books will be sent to you Immediately. 



ynMiWtvE 




No. 1 No. 1 

50e 50« 
THIS popular shert-wava mazarine Interests the . treat 
1 army of "hams." broadcast listeners, and t* nfTl ' 
rxdlT students who are interested In experimental as 
w\1 sciTnViflc" a°ntle7 of ahort 

application. In each monthly Issue »PPf»Jj lhe ^ la rjest 

and most correct short-wave station sail list. 'JJ 

pon.nt conduction articles on receivers and M*ntn^- 

ters, including 'plclurited' diagrams eailly 

by anyone. ■ hit feature "orUlnated- by j; no « T t 

I'll \FT You'll also find Ibe latest news about short- 

wive physics, micro- and ultra-short waves and other 

application* of this newest branch of radio. 

Many Short Wave Sets to Build 

Many exeetlent short -wa^e sets wtlh wmpWU 7™*™; 
? on details with "plctur," diagrams. ar o found In erery 
Issue— these sets >ary from simp e one- and two tup. 
seti^o those of more advanced design, five »nd .IgM 
t ubea. 

Big Silver Trophy FREE! 

"""ffi ^h u .% ur *wi. ,,r s.Jit- eSSSt^JS"*, shin-' 

ihl i»r«at numner of short- ware stations from all oyer 
lhe wortd during one month, wilt be a^varded a magnlfl- 
cent silver Short Wave Scout Trophy. 

4- Color Cover 9" x 12"— 
Over 200 Illustrations 



25 
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T-T-T Instead of S-O-S 

Oeneva : Tlie well-known SOS siirnal may 
shortly be doomed. Recent oxperimctits made 
by l.lnviH of l.otnlon showed that the signal 

TTT i ♦ has certain advantages over 

the old SOS { . . . — . . . ). 

While the new siirnal h:is. as yet. Hot been 
, adopt. -d. the chance* are that it may he in 
I the near future. 




On All 
Newsstands 



SHORT WAVE CRAFT. Dept. RC-734 
99 Hudson St., New York, N. Y. 

Oenllemen: Enclosed vou will tlnd my reralttanee for a 
subscription to SHOUT WAVE CRAFT for 
( 1 One Tear @ $2.50 (Canadian and foreign $3.00) 
[ ] Two Tears @ $5.00 (Canadian and fereion $6.00) 
Send me FREE books which arc circled below. 

12 3 4 



Xame 



Addrese 



City 8ut « 

(Send remittance In eherk or money order. R«aH»t«r let. 
te» If it eomaln* eash or unused U. 8. Postage BtamP-.) 



MAIL COU PON TODAY 
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ANNOUNCING 



FREE 



RADIO 
MANUALS 



« III every onler of AKCO TUBES for $10.00, or 
multiple thereof, you can Kct one. two or three 1934 Omclai 
Had to Service Manuals ulmoliilely FREE. 
, Ii you prefer, you can liave eoplcs i»f the 1034 Official 
Miort-ttave Radio Manual FREE with orders for 18.00 or 
hoUi Manual* for orders ot $17.00. Rtmimber that the 
regular Jj»t price of the 1914 Official Radio Service 
Manual USJ.50. and the 19 34 Short -Wave Manual. S2.50. 
This ORer it Subject to Withdrawal Without Notice. 

Tyi>e Your Type Your Type Your 



Type 
No. 

MIA 

PI A 
I 

II 

11! A 
1»0 
*<> 

5i \ 

?S 

:m 
31 
32 
33 
34 

•a:, 
3ti 

37 
•AS 
'A\t 
40 
41 

Order 
balai iv*< 



Your 
(osl 
S0.40 
.30 
.85 
1.10 
.40 
.40 
.85 
.40 
.30 
.30 
.€0 
.60 
.60 
.85 
.85 
.60 
.60 
.60 
.60 
.60 
.40 
.60 





Cost 


No. 


Cost 


.No. 


Cosl 




.60 


i *> 


1.10 


t>K7 


.85 


4:t 


.85 


82 


.85 


1 «F7 


.85 


44 


.60 


83 


.85 


<;Y5 


.85 


4, r > 


.40 


84 


.85 


dZ3 


.85 


4<; 


.60 


h5 


.60 


0Z4 


.85 


47 


.60 


80 


.60 


tiZo 


.85 


4S 


1.10 


XI <>9 


.40 


12 A5 


.85 


40 


.85 


V 1011 


.40 


12Z5 


.85 


50 


1.10 


2 A3 


1.10 


25Z5 


.85 


51 


.60 


2A5 


.85 


12Z3 


.85 




.85 


2 All 


.85 


I82B 


.85 


fi. r j 


.60 


2A7 


1.10 


183 


.85 




.60 


2B<> 


1.10 


401 


1.50 


A 7 


.60 


21*7 


1.10 


403 


2.00 


fth 


.60 


5X3 


.85 


484 


.85 


All 


.60 


6A4 


1.10 


485 


.85 


71 A 


.30 


6A7 


1.10 


586 


2.10 


75 


.85 


fiB7 


1.10 


fi8fi 


.85 


77 


.85 


«< ■« 


.85 


866 


2.75 


7S 


.85 


«C7 


.85 


PZH 


.85 


79 


1.10 


lil>fi 


.85 


won 


.60 


80 


.40 


fil>7 


.85 


\VI>12 


.60 



—Ivortlsement — Kemil 20% wOli order. 
• C.O.D. Alt prices are P.O.H. FACTORY, Newark. 
.Shipments «o forward express or parcel ixwt. No order 
for less than 53.00 accepted. All tubes RCA licensed— 
0 month Guarantee. 

ARCO TUBE CO. i¥w C iW. v 5 



24 Years of 
LEADERSHIP 

When you need (?ondeii*ers, Chokes. Sockets. 
Shield*, etr.. Tor nt-riviug or trarkMnlldoK 
or fur rr pliii'^iii'iit |Hirpi>->t"». iinkuI! the 
HaiiiiiiHrliiod Catalog, and benefit by the 
txperlcme of pioneer radio designer*. 

Writ* for nfu I ue Catalog "KG/** 

HAMMARLUND MFG. CO. 
424-438 West 33rd Street 
NEW YORK CITY 

I Ijf BattoA Radio- 

Mammarlund 



PRODUCTS 




WANTED! 



Jobbers— Mall Order Houses and Representative* 
in all Territories 

TWO FAST MOVERS 




Free Edge Cone and Voice And— Field Cells for all 
Coil Assemblies Dynamic Speakers 

We also Manufacture Various Types of 
Magnetie Speakers 

We can Supply and Remedy Your Speaker Needs. 

Speaker Mftrs. Since 1921 
LEOTONE RADIO CO.. 63 Dey St.NewYark.N.Y. 




SHORT CUTS 

iCttnthtuvti from /M//c :\\) 
We nrnv have three «]iiiieii>ioris, niiniolr, A. 
B and C. \\Y now ((MOV cinle 1! hito* V2 
wjinil seel ions, \\ all i»r whirl] tomiinato at 
ilic center. With circles II nn«l C drawn, 
project 4 lines by moans of a T-sqimrc. 
Now '2 vortical lines art- drawn to intersect 
l he 4 projected linos. (The distance that 
sojiaratw* those l> Hues is derided by dimen- 
sion A; thu length of the vertical linrs, by 
the 4 lint's projected from circles 11 and C. i 
Connect the 4 extremes together tu form the 
side view of the eono. XI. M*. Venn- draw- 
ing should now resoiuhlr the ill list rat ion. 

Placing the point of the rompass at point 
A and the pencil of the rompass at XI, scribe 
a circle. ltr|H>nt thr process n t Xl\ drawing 
Hie smaller circle, inside the larger oin k . A 
circle about %. to %-in. smaller, inside of 
circle CI, derides the size of the radial ents, 
Ha. 

Now witli the dividers take dimension V 
and mark oft V* spaces on the ci renin ferrn re 
of circle lit. You will now hnvc i:i lines 
Icrmlmitiiitf at a central point from the clr- 
cmuference. A llainze is drawn on one si tie 
of the line as shown in the drawing, which 
is used In pasting the cone together* 

After the form is cut out and the radial 
cuts made the rone is ready for glueing. 

The list of materials is: tine rompass. one 
pair of dividers, a suitable piece of drawing 
paper or wrapping paper and a T*so,miro. 



[Amplify Tefechime — a real opportunity. 
[Write for our special offer to radio men. 
General Komprolar Co., Inc. 



OA V TON + OHIO 



AN EMERGENCY TUBE SOCKET 

B. O. Bass 

S Kit VICE Men and experimenters do not al- 
ways have time to order sockets, for emer- 
gency jobs in modernizing sets, adapting 
microphones, phonograph pirkups, short-wave 
converters, twin-s|H»nker plugs, and multi-wire 
cable rou tun -tors. 

Kor additional test-kit sorket and adapter 
plug requirements the socket s\\v\vn in Fig, 4 
has no e<pial. 

Itreak off the prongs of an old tube liase. 
(This is preferably of the samo type as the 
socket to be constructed- although, anv old 
base may be used by drilling holes to cor- 
respond to the new tube prongs, using a 
template made by accurately punching holes, 
through a celluloid or mica strip, with the 
new tube.) 

Saw off the top of the old base so that 
the resulting socket will i >0 slightly higher 
than the prongs of the new lube. Invert the 
tube base and drill out each prong lu/le with 
a drill corresponding in size to each siicivs- 
sivo prong. Coimtrrsink each hole with a 14- 
In. drill so that the tube prongs, when bent 
slightly orT-eentcr. will center automatically 
and thus form a good tenshm contact to the 
prongs. 

Saw two parallel notches with a hark saw, 
in top and base of the socket at erteh hole, 
as shown in Fig. 4, and enlarge with a thin. 
Hat lllo or larger saw. Saw the slots ft-iti.- 
deep and 5/1 iMn.-n part, Cut off the latch of 
same 2 in. safety-pins, lit the eyelet over a 
tube prong, insert the tube in the socket 
and bend the pin legs tightly into the notches." 

Apply a coat of speaker cement to the 
sides of the socket and wrap with an alter- 
nate layer of rubber tape and stiff paper 
tape. 

For sub-base mounting let one of the 
safety-pin legs stick down through the snb- 
pnnel (dipping off the other leg on each 
cimtaet spring). Itcnd a 1/lO-in. foot on 
it, and hold it in place in the hole with a 
wooden peg. 

For a spring suspension socket bend both 
legs of each contact spring at right angles 
and bolt down to the insulation. 




A CONDENSER-MIKE 
HEAD-AMPLIFIER ADAPTER 

^ Erick A. Leander 

THK condenser-mike head amplifier shown 
in is A.I*, operated, using thr lila- 

ment and plate current from a main amplilier 
Compared with an old-style head amplilier 
using two* type :u» tubes operated on bat- 
teries, it has been found to be much superior. 

The iirst rripiiremeni Is « main amplifier 
that is hum-Iree. Take the iiluuient current 



TpRIPLETT engineers developed the 
A ALL-WAVE Oscillator, in answer to 
the growing demand from service men 
for a well-designed, completely shielded 
all-wave signal generator. This new Trip- 
lett instrument is advanced in design, 
precision built, compactly constructed, 
and absolutely dependable. It gives a 
signal output of constant level . . . either 
modulated or unmodulated. 

The charts are hand calibrated and cover 
a frequency range of 110 to 14,000 KC. 
The frequency ranges are controlled by a 
4-position band change switch. The con- 
denser shaft is at ground potential. This 
means that there is no radiation of signal 
from condenser shaft or screws. A per- 
fected attenuator control makes it pos- 
sible to use the signal generator on the 
most sensitive as well as the weakest re- 
ceivers. It is desirable for stage-by-stage 
elimination by the oscillator method. 

No. 1151 i* a single A lb Wave Oscillator. 

Dealers net price $23.34 

No. 1160 is made up of the combined All- 
Wave (fcrillulnr and Volt-OhnvMilliam- 
inetiT. Dealer's net price 30.00 

N °;, .W 81 is a f, ° ral>i nation of Volt-Ohm- 
Mil hum meter. Free- Point Tester, ami \tl- 
Wave Oseilhitor. Dealer's net price 38.00 

Your Jobber Can Supply You 

The Triplet! Electrical 
Instrument Co. 

67 Main Street Bloffton, Ohio 



Mail Today for Details! 



I THE TRIPLET! ELECTRICAL INSTRUMENT CO 

| 67 Main St., Bfuffton, Ohio. 

| Gentlemen: 

| S,n<J rue catalog on Triplet! ALL-WAVE Oscillator 

j anil your complete line of ruJIo servicing instrument*.' 

I 



Name 



I 

I Addres* 

I 

I Oily 

I 



Siaie. . 
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i Servicemen! 

Reduce the High Cost 
of Keeping Up- to-Date 

IU-re in one inexpensive 28* 
ktwoii course — the only one | 
lirapantl exclusively for active 
m' rv Icemen — Spray berry gi ves 
ALL the dope on mo<Jern radio 
servicing. Covers every detail 
inrl tilling Testing, Repairing 
( \VC, all wave, short wave, auto 
,.,.lio. PA., etc.); Parts Testing 
mil Trouble Shifting— also tubes, 
modernizing set analyzers and sell- 
ing. No ••fluff," mitt In-mat ics or 
fanev bindings — a practical, how-to- 
do -it course tli:it will save hours of 

ill ninlnig in scattered Kiiiirces. Mod- 
■ irate cm% — $10 for course only or 
I $15 with personal instruction and 
\ inswers to questions by Mr. Spray- 
■ berry himself. Money back guarantee. 
Write for FREE details! 

r I CPRAY BERRY 132 Brytnt St., N.W. 
F.L.OrKHTDLllrli Washington, D. C. 

Please rush tem»l«ts details of your new 28. 
lesson "ourse. "PRACTICAL MECHANICS Of 
RAO 10 SERVICE." Thet*. of soursa. are free. 

Name 

1 Address 

I city Stata C7/4 



192 omm^x 

Manual 

Bound in a Beautiful 
i^yk^t\Red Leatherette Cover 

' '* V " Size y/ z x BVi Inehes 

SPECIAL FEATURES 

•S.W. Receiver Construc- 
tion Articles 
•Public Address Construc- 
tion Articles 
•Transmitting Articles 
•Efficient Aerial In- 

elatlatlons 
•Characteristics of 

Tubes 
•Testing Equipment 

And Many Other 
Important Items 
Reserve Your Copy Now. Every Radio 
Man Will Find This Book a Veritable 
Rook of Pais Dealing with All Kinds 
of Radio Problems. 




TRY.MO RADIO COMPANY, Inc. 

85-C Cortlandt Street, New York, N. Y. 
Send for a FREE Copy of Our PA, Circular 



The demand is increasing for 

WARD 

LEONARD 
RESISTORS 



Progressive jobbers are - 

supplying this dema nd 

SERVICE MEN KNOW Ward Leonard 
resistors are dependable. The price is 
so low there is no profit in taking 
chances with overrated resistors. 
Ward Leonard resistors are wire wound 
with silver soldered joints at the termi* 
nals. The resistance does not change. 
They assure quiet operation. 

Write for NEW literature 
for service men. 

WARD LEONARD ELECTRIC CO. 

MOUNT VERNON, N. Y. 



I ruin I in* ln-nirr-i,v|M' I w inning. n<h Ipmh 
the swimr winding thai supplies llir l»'Woi- 
till»i». 

In t1i*» wriier's oi<'tli<nl roniiiTUim the 
lieml and main ninpHners. our shle "f the 
transmission runs riinvt from the plnte of 
Mir .Vi tulM. shown nt f. M the eonplhi:: eoii- 
rienser in the niiiin iimpHhVr. ns shown in l>. 
This system not only ilni-s uvny with rmipHng 
transformers for line* up to loci ft., hut also 
fliml nates the tvmbiiry of these units to pick 
up hum frequencies. 

He sure to keep the A. O. wires away from 
the griil of the .Vi tuhe iu the head amplifier. 
Also, keep Hit* wire from the dlaphrairni to 
the coupling condenser in the head amplifier 
as short as possible to prevent excessive toss 
of signal. 

The impiHlanee shown in C hiay he any 
aval la hie high- impedance secnmlnry. 

The inside frame of the mike hox is made 
of heavy steel, with a hole tut in it for the 
tvpe olf tuho socket: the transformer is also 
mounted on this frame, one part of whieh 
forms a shielding partition. 1*. between the 
tuhe and the eotidenser head. 



REMOTE CONTROL 

{t'oilthmrtl from ptttfC '_>."»> 

arrangement of eomponent parts for a penta- 
grid converter typo tuhe whieh arts as n 
eomhined first detector ami eleetroiile-conpled 
oscillator. The signal Is fed Into the an- 
tenna coil via a lend centered in a law 
diameter, grounded shielding "loom/* thus 
avoiding loss of signal strength due to ea- 
paeity between the nnletitia wire and the 
grounded shield. The antenna eoil is of 
the high-gain type with a sum II capacity 
cmipllng to boost the response at the higher 
frequencies. The primary resotiutes at a 
frequency below the broadcast hand so that 
the lower radio frequencies are amplified 
equallv. The screen-grid potential is obtained 
through a series resistor. The output trans- 
former consists of a primary, tuned to 4rdi 
ke M coupled to* a lowdinpedancc woiuittfit 
consisting of 2 turns. An Input transformer 
similar to this is required In the remote 
speaker-amplilier unit, but here the primary 
consists of *J turns and the secondary is 
tuned to 4.~fi kc. The reason for the low- 
impedance Hue is to avoid loss of the I.F. 
; signal in the transmission cable connecting 
I he two units. 

In order to eliminate reception of signals 
nt the I.F. level and to avoid ignition noises, 
it is advisable to make up the cable of incli- 
viduallv shielded wires as follows: (1) a 
simile wire shielded, for the I.F. line; ('2> a 
double wire, shielded, for the volume con- 
trol circuit, and: (31 a double heavy wire, 
shielded, to supply heater current. Since the 
I.F. line wire Is by far the most important 
one to shield, it is usually satisfactory to 
use a single, grounded shield over the entire 
seven wires. He sure to use heavy wires 
for the heater circuit since small wires will 
Introduce enough resistance to rob the tube 
filaments and "If power unit of the full 
"A*' battery voltage. 



IffcCt A DAY 

«Mi^-F ^ BUYS A NEW 

REMINGTON 

PORTABLE TYPEWRITER 
Special 7-Day Free Trial Offer 

Think of it I You can buy a new standard Rem- 
ington Portable T.vycwritcr for but 10c a day. 
Standard kevboard. Small and capital letters. 
Beautiful finish. Carrying case included free. 
Exceptional money-making oppor- 
tunities. Write today. Say; Pleas* 
tell me how I can get a new . 
Remington Portable typewriter 
on your special 7 -day free 
trial offer for but 10c a day. 
Remington Rand Inc., Dept. 
KC-12, Buffalo. N. Y. 




1 10 VOLT AC POWER 

From AUTO GENERATORS 

This unusual book, complete with 
drawings and illustration*, tells 
y»u liow to easily chantfe Ton I, 
Chevrolet, or Dodue generators, 
and produce 32 to 110 volls. AC 
or !>C Gives power f or radio test- 
ing shop tool operation, floodlights, etc. Price only $1. 
AUTO POWER. Dept. L. 410 8. Hoyne Ave.. ChieaOo 



jtSPRINC-CONTACT ANTENNA 
[^CONNECTION 




SHIEL0 *J 




'■ .:- ! ■ »: La m 
./[IWchenkl a 




Many POPULAR 

EXPERIMENTS 

in Every Issue! 



Over 150 
11 lustrations 
25c the Copy 
On All Newsstands 



K V KR V 1 » A Y SCtKNC K A XI) 
MKCHAMCS Is the finest tei« 
entlAc* teehn i ca I - m«eh an i e al - eon • 
struetional m»g»zine in the field, 
rp-to-the-iiiiiiute with news 
flashes of M-lentltlc crenls- 1>°*- 
ens of ronstrurtlimal artirle^ and many popular 
experiments. Ideas from which you can make 
ihlng.<t to sell. 

A HOST OF iNTEttESTTXO SUBJECTS COV- 
Ell E I) : — A v iat Ion — Woodwork lug — A st ruimmy — 
Pat cms and Invendous— Hook Roviews — Metal- 
working— Chemistry— Engineering— Mlrroscopy 
Electrical Experiments— Lathe Operation— Shop 
Hints and Other subjei-ts. 

SPECIAL OFFER— $2.00 FOR ONE YEAR— 

(Canndlan and Foreign 52.50). 
Send Check or Money Order. 
EVERYDAY SCIENCE AND MECHANICS 
99R Hudson Street New York. N. Y. 




10 HOURS 

of Reading Pleasure 



£r i Six Stirring Stories of 



Future Science in Current Issue 

\VOXT>Etl STOUIES brings to its readers vl 1 vl,l - t ^! l ft V{*; 
and absorbing tules of mlveniure on a len plane tM lorle* 
of idological monstrostties. time-travel, the future chltl 
"t Z »f m. n . and other e«lucatloual KleiK-e - Actum 




hiterostlng departments. 
FICTION LEAGUE. 

SPECIAL OFFER (In U.S.A. only)— On© year for $2.00. 

Send eheek or money order. 
WONDER STORIES. 99- R Hudson St.. Now York. N. Y. 



THE MAGAZINE OF SEX SCIENCE 

e E XOLOOY foremost educational sex magazine, Is 
wri'tten In simple language and can be read by 
?v.ry member of the family. It Is instructive, en- 
lich< filing— not a risque I«m>U nmialns mi ofTensi\e 

Contains 25 important articles on Sex Sclenro. «8 
pages, with attractive two-color wver. Here are a 
few of the more important articles: utMmt 

Editorial "Sex Inventions* ; Popular Mistakes 

About Sex (illustrated); Males Made to Give Milk: 
♦'Blue Babies" (illustrated): Posture and Menstrual 
Pain (illustrated): Is Frigidity Curable?; Meehaniet 
of "Mali I Anatomy (illustrated) Sex Mystery of Queen 
Elizabeth (illustrated): Sex Impulses of ' the Yium 
(HlStrated); Menstrual Poison (Illustrated); Infantile 
Sex Oroans; Sex Life of the Criminal. 

Get a copy of SEXOLOGY on any n^tanA e». 
If your dealer cannot supply you. send 23c in 
stamps for a copy of the current Issue. 
SEXOLOGY, I71R Franklin St.. New York. N. Y, 



The interior of the tuning unit; 6A7 tube 
plugs into the socket at the right. 
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The volume control furnished is a U-niojr. 
tapered unit luhMiili'd to he used hi tlie A.l\ 
icrid ciivuit. The • " 1 1 * * lend conneets to tin- 
liiirliost positive potential in the spcaker- 
auiplirter unit. Kiiir results can he liail mi 
as low as JMl V. All roils arv individually 
MiirM-'il, The mho has a rubber cushion to 
eliminate road shook. 

Aligning the Circuits 

To adjust the trim hot condensers in the 
tumr, i he usual prm-oduro is followed, First 
a'teu the l.F. primary trimmer twhieh is 
loeaiod jusc behind tin* dial fare! to 4.*HS ke. 
Then tuin> in a signal near the hi^h-fre- 
tpioimy end of the dial. Having the dial 
pointer sot to the eorrert froipioney, adjust 
for maximum volume the U trinnnrrs through 
Itnh's on cither side of the steering eolumti 
hnirkot. Finally, tune in a signal at tin- 
low-fre.|iicney ••ml of the dial and adjust the 
padding roiidenser, tT, with an insulated 
screwdriver; this roudeusrr jnay he reached 
through a lnde in the hack of the tuner. 
The iul»e can he removed for testing by tirsl 
reuioiim: the metal rap that Ihs into the 
and then carefully pry 
the socket hy means of 
nut attempt to pull the 
hy a rasping the emit col- 
pitis into a male elias- 
. The antenna havoiicts 



moulded metal ease, 
the tulte hase from 
a s«av\v driver, l>o 

till or of its socket 

jrrid cap. The cable 
sis socket in the real' 



into its receptacle, linn contact belnjr main- 
tained hy tueiiiiH of a sprint. The ratio Im>- 
hveen the knob ami condenser shaft Is 4 to 
I: l he pointer turns thfon^h i!7n dejr. for 
lso doir. of the condenser. Tin' inner is fin- 
ished in a smooth black to* match the average 
auto interior. 

lSy the nse of the new dual-service tubes, 
it h unite possible to obtain -rood local re- 
ception ii-dni: this timer ami only two tubes 
in the remote speaker-amplitier unit, tTlie 
builder can use ids own ideas as to the de- 
tails of the remote set and power supply.) 



AUTO-RADIO INSTALLA- 
TION AND SERVICE HINTS 

(Continued from paye 2."») 
wound n.F. choke consisting of 7." T. of 
No. IN "hell" wire, on a form *2 in. in din. 
couneeied in series with I be "hot" lead from j 
I lie set, and two 4 inf. condensers connected 
before ami after the choke ami to ground, I 
will many times eliminate this dithYnlty. 
Tor more specific information on this "til- I 
tcr" see the sehimatk* diagram of the Audiolu 
receiver on pa ire U7. 

Concerning new devices and kinks which 
will make the work of auto-radio installa- 
tion men easier, a irhince at some of the pho- j 
toL'taphs and illustrations on these pa^'es 
will show sonic very interest inu Items that 
will prove a great boon to theiu. 

An Auto-Radio Service Shop and 
Test Cage 

In Fiirs, A and IJ are seen element s ilia I 
contribute largely to a modern equipped serv- 
iee and iiisiallat ion shop, for servicing ami 
installing auto-radio receivers ci-rluxUthi. A 
specially const ru .fed. serve inn I cage is shown 
at U. for Iont iuj: ivreption in a ear without 
undue inilueiice.s from the outside to hinder 
tidjiisiiaeiits or proper installation. lieeauso 
of tin* elimination of exierunl m.jses or in- 
terlerence. if is possible to complete an he 

Malliition in eoTisideraldy le«s lime, si 

a'^olui ucciitiaiiou on' the n<ds<- that h 

»aused by |he entfi |y, results when the 

insinuation and service are performed in such 
a cage. The hh-.i is an excellent one and is 
indicative of tin- imreiiuiiy of ih>> Service 
Man in his constant research for equipment 
or ideas toward improving his standard of 
work, which may prove to be labor saving. 

Auto-Radio Rod Antenna 



f 



HEADQUARTERS fofym 

PUBLK flPPRESS AMPLIFIERS^ 

mamTfmnMMUFAaURER^5A\t Bid MONEY.' 



Here Are Our Most Recent Portable Public Address Amplifier Developments- 
Self-Contained Electric Phonograph "MIKE-PHONO-RADIO" 

COMPLETE PORTABLE P. A. SYSTEMS 

- . Available in Choice of Threo Basie Models: 

10- VOLT A.C, 7*2 WATT 2 STAGE 2A5 CLASS "A" MODEL— HO VOLT A.C. 
12 WATT 3 STAGE 2A3 CLASS "A" MODEL— 6 VOLT STORAGE BATTERY 
OPERATED 13 WATT 3 STAGE 79 " 
CLASS "B" MODEL — WHICH 
MAY BE OPERATED AT W ILL 
FROM BOTH 6 VOLTS OX. AND 
1 10 VOLTS A.C, ! 

All models are equipped with a self- 
contained "INPUT-MIXER- FADER" 
CONTROL SYSTEM, Completely 
housed in a compact (I5 3 4 xl4'/ 4 x 
l3'/a") two seetion (removable speaker) 
wood framed, fibre lined case. 




Write for our unbelievable low 
price on this equipment! 

n IP" 



USTOrFTHEPRESS/. 



AW f.VIM IT. I IF %!JUl 





100 PAGES OF 

Si 



SEND 
FOR THIS 

FREE 

Radio and 
Amplifier 
CATALOG 

Entirely New From 

Cover to Cover 
WE ARE HEAD. 
QUARTERS FOR 
P. A. SYSTEMS. Buy 
1 direct from the manu- 
facturer and Pay Only 
One Profit I 
RADIO VALUES! 




TJAflNUflLT „ 

«no souno sgsTcm tucatis? 1 - 

THE ONLY BOOK AVAIL Aft LC OF ITS KIND.' 




Devoted Exclusively te 
the Problems Involved 
in Purchasing. Design- 
ing. Measuring, Test* 
ing, Installing, Operat- 
ing, Trouble Shooting, 
Maintaining, and Money 
Making Possibilities of 
Public Address Systems. 



LEAf -It 

contains 

oven 150 DIAGRAMS 



WRITTE.N in 
LAUGU^E 



A Vital Necessity to Everyone Connected in 
Any Way With Sound-Systems — Public Ad- 
dress Work — or Amplifiers and Associated 
Equipment! Complete and Authoritative! 



COASTmCOAST RADIO CORR 

123 k WEST l?TU STftEET . NEW VOBK.N.V. 




EBSTER —Chicago 

Address Systems 




NEW Three-Stage 
10*Watt Microphone 
and Phonograph 
Amplifier 



Provides Microphone Current 
Has Dual Control 
Is Completely Enclosed 



WEBSTER— Chicago B54 Amplifier 



In Fiir. r is HluMtrnird a novel \y\ f r»r 

antenna wliii-li <lnmfil pruvi* a un'jii improvt'- 

im-lif <*vi*r st onlinary ty\H>*> li Is a 

t<'U»xro|ijh«; radio roil r nit imI outside of tin- 

car as shown in (his illustration. \Vh.*n on flu. 
upon road Iho ImmU of this antonna mar )u> 
oxt4ioli<f, whirh will improve tho "pirk-nrr* 
pm*ioiuy tivito'iid m^cl.v. When driving whhin 
<*ity limits tho aiitomia is rudiin>il or ad- 
jusi.'d anonlin«ly. Naturally tin- cJlifiiMH-v 
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A Powerful Public Address System 
Reasonably Priced to Meet Competition, 
Quality for Performance. Send for Circular. 

• 

THE WEBSTER COMPANY 



3S30 West Lake Street 



ChieaKo, Illinois 
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In achleve- 
iiiMii of finer 
I tcrfii nuance, 
more nigged «m»t rin-t l«i 
am) htiiMi>vi-i( lir-iKO. the 
Postal Auto- Radio of six 
IuIm-. ha* many Miperb 
feature* >UI1 to be found 
In uiher models. Travel 
lh is M-axrfi will \tv mure 
enjoyable ulitt the Postal 
Auto- Radio. 

Thi> line receiver is 
pi wired by six tubes: 
L'-TKs: I-?. - .: 1-41: l-<;.\7 atul 1-K4. and has built-in 
d\ ii a Mile speaker. It has remote control unit with ax latum 
dial in make timing tariff. A\'i; ami 311 other features. 

Write tor complete literature ... and FREE attrac- 
tive brochure covering essentials of auto-radio servicing. 
. . . Mail Coupon. 



115 -K UBlRTVifA^NE 1 



ADIO 

W tOHK-M.V. 



I Please send me FREE brochure of auto- radio ser- | 

I vicing notes and full Information about the POSTAL ■ 
«i-Tube AUTO -RADIO. I 

I Name I 

I Address ► | 

| niy State I 




Hi 

RADOLEK CO., 139 Canal Station. Chicago 

I am a Dealer □; Sen- iceman □ 

1 operate from Shop or Store □; Home O 

1 own the following Test Equipment.. - 

My training and experience is 

Name ,". 1 

Address - M.j.n...i.n 

City .. - , State.. 



RADOLEK • CHICAGO 



W.°, r Bave RADIO 
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A real, powerful^, 

long and SHOUT m 

WAVE Radio Ite- ■ 
reiver that actu- 
ally gets local and 
forei gn broad- 
casts, police, amateur, alr- 
lilane. He.. transmissions 
direct! Thousand? now to 
Owners re I mil reception of 
Foreign Stations with amazing volume. 
Work- on lira Inexpensive butteries. Not a toy! Results 
Guaranteed! Are eoietmcilnn kit 1 * have all necessary part* 
tiMinnleil on aitraellv* metal chassis, utl reaiiy for wiring. 
• 'lear picture diagrams. Wire ii yourself. It « easy. Only 
si\ iimneetbais and the -el Is ready lo ujK-ralc. Vvate- 
length range IS to «HM» meters. Complete kits, with coll — 
• One Tube Kit, $1.95 • Two Tube. $2.85 
(Wired and tested for JRp ex Ira) 
Tube — Special tyiw for use on ONE dry evil... 85e 

Phones Double Head>et H.2S 

Order Now! Send $1. halanre C.O.P.. or if full 
remittance we hay iKislatrc 
LOOK! Law-, three «** MAT of the WOULD. Time 
Chart. S. W SI a. l.lstt. Description of above 
and other receivers. Send '2'< NOW! 
Dealer*! rash in on lhl« S.W. Sensation! 
Write for uoauitly fir lee*. 
ACE RADIO LABS., Dept. R-7. 1619 Broadway. H.Y.C. 



BACK ISSUES OF RADIO-CRAFT 

which you might need to complete your files, 
can still be had at the price of 25c per copy. 
Send us your requirements, together with your 
remittance in check or money order. 
RADIO-CRAFT, 99 Hudson St., New York City 



of tin- antenna is? not as great, under this 
condition, but large antennas are not essen. 
lial where local stations are plentiful. The 
essential feature of this iype of antenna is 
that the efficient portion of tlif rod i length 
which "picks up" most eini-jiyi is »n«> oiid the 
Held of interference radiations, ami conse- 
qently less noise interference is obtained. 
Kin* short-wave transmission purposes t mo- 
bile transmitters! this typo has iiit«u-«*st iiii; 
possibilities since, for short waves, it should 
ho a sph-ndid vortical antenna of the. half- 
or quarter' wave type. 

Set "A" Drain Automatic Compensator 

in Fig. 1» is shown a unique device for 
a tuoiiiat ieally increasing the charging rate 
fi-niu the car gciicruinr to the storage hat- 
I t-ry. Ii would he needless to mention that 
ihe additional drain imposed on the car bat- 
tery by a radio receiver should he com pen - 
salitl for hy a higher ebargiiig rate, if it 
were not for the fact that so many installa- 
tion men neglect to take en re of this point 
when cumpleiiiitf an insiallation. This de- 
vice* is completely shielded so that it W'Hl 
not in any way coin rihnte to the interfer- 
eiuv that is luirnmlly nulla ted hy the igni- 
tion system, lis operation is stub that when 
the receiver is mined "on" a relay in its 
container automat Icnlly Increases the rharjr- 
itiK rate by approxlnialely A. This is ae- 
■■otuplished' eleet ricjilly, wllhotit any necessity 
for t hird-hitish adjustment or regulation of 
l he generator. The car ammeter will always 
read "norma!" when this device is Installed, 
inasmiieh as it compensates for the drain 
when the sot is turned "on." 

Auto-Radio Shielded R.F. Trans- 
mission Line 

Most antennas that employ a shielded 
lead-in t<i the receiver are not as ctlicicnt 
as they inijrhl be. due to the additional ca» 
paeity that is created between the wire and 
liielui sleeving running the lelijrlh of the 
wire. This capacity, which is of a hitfh 
value, in the ease of loiitf lead-ins, can be 
considered as tM-luar in shunt with the nn- 
t en nn ctdl primary, which creates a resonatil 
cin-uit at whieb the reeeiver is most etli- 
cent (and is otherwise iiietuciotit » , and by- 
passes a 4-oiiside ruble amount i»t* It. I", energy 
to ground, hesides introducing other detri- 
mental tea lin es whieb tend to diminish the 
over-all efficiency of the set. Most installa- 
tion men. reeoirni/.in*r tlnw facts, ignore 
rounding the shiehllnj: of the lead-in, which 
miuiini/.es Its etTeet as a shi*lditiu against 
ignition disturliances. In Ki-x. K is a complete, 
shielded-type antenna lead-In kit which over- 
comes all of the ii foremen tinned ditliculties. 
A ma tchiiitf* trans former or coupler is eiu- 
| ployed to cotnpeiisute for Ihe hijrh efTecl ive 
i a paeity existing between the lead-in wire 
ami shielding: at tlie same time it permits j 
the shielding to he grounded without intro- 
ducing any loss in the transfer of antenna 
energy to the receiver. 

Improved Types of Noise-Suppressors 

In Fig. F Is a complete set of noise sup- 
pressors of various types. tTlie resistor ele- 
ment is emhmlded in a ceramic having a low 
eorflh-ioni of expansion. I It is a well known 
fact that to reduee the effect of spark plug 

discharges on it pthui. the suppressor ttiunt 

lie installed as (Iuhv to the pings and dis- 
tributor as is possible. The suppressor 
shown In C of Fig. V is adnptiilde to most 
ear engines, but Mccasbmally a car is re- 
ceived where it is impossible to seeure the 
suppressor to the plug. Valve-in-head en- 
gines, or recess«»d eyllmler heads where the 
plugs are inaccessib|i> except with a special 
ping wivnch, uv completely eneased distrib- 
utor heads -are all instances when- special 
types of suppressors are helpful. Suppressors 
A and It In I'ig. V are of the "splice-in'' 
type and will he found to lit in most of the 
extraordinary installations that may turn up. 

When installing suppressors, always be 
sure that they are of "proven" types, since 
ordinary suppressors will almost nl ways give 
trout do, in time, due to resisninee changes 
eaused by an Increase in temperature. 

A good many installation men hesitate to 
employ ordinary suppressors with a high re- 
sistance value since, hy experienee, they 
have learned that there is consequent reduc- 
tion in motor ohVh-iicy. In Kig. 'i is shown 
u type of suppressor which is becoming more 




FREE 

4 8 -Page Supplement 
to the Auto-Radio 
Service Manual! 

To everyone who now purchases the OFFICIAL 
AUTO -RADIO SKIlVlCE MANUAL this bin 
4S-ha«e Supplement 19 ftsued KHKE. Prac- 
tically all of the latest sets, together with ser- 
vicing Information will be found In these new 
pages. The new Supplement does not Increase 
the cost of the book to you. but gives you an 
Auto-Uadlo Service Manual that is right up- 
to-the-minute with service notes. 

Good Money in Servicing Auto-Radios 

If you arc overlooking servicing auto radios, 
you're mls&lng a great deal of business. The 
Muto- radio business had Us greatest boom last 
summer when thousands of sets were sold. tly 
now many of these same seta require servicing 
and with hundreds of them right In your own 
t-ommunity. you can build up a good auto -radio 
servletng business. In a short time you can 
easily add '£5% or more to your regular servic- 
ing business. 

List of Sets Covered in the Manual 



Anne Uuitio Mfg. Co. 
Allied Uailio t'orp. 
Atwater Kent Mfg. Co. 
Audhda lt.idio To. 
Autocrat Radio Company 
Autoriiallr Itadlo Mfg. i'o. 
Carter Oenemotor Corp. 
t'entuiy Radio l»rod>. Co. 
Chevrolet Motor Company 
i ' iimi] i Jul « t Industries*. 
Ltd. 

Crosley Radio Corp. 
Delco Appliance Corp. 
Urtrola It. Kilo Corp. 
Kuierson Klectrlc Mfg. Co. 
Fada Radio & Kler. Corp. 
Federated Pun baser. Inc. 
Ford -Majestic 
Franklin Radio Corp. 
Galvln Mfg. Corp. 
General Klectrlc Co. 
General Motors Corp. 
A. 11. Grebe A tV 
Grlgsby-Orunow Co. 
Chas. Hoodwln Company 
lnteruulumul Radio Coin. 



V. U. Matlory & Co. 
Melhnni Radio Mfg. Co. 
Montgomery Ward St Co. 
National Co.. inc. 
Xohl lit -Sparks 1ml.. I nr. 
Phllco Radio & Tel. Corp 
Plene-Alro. Inc. 
Premier Klectrlc Co. 
itadlo Chassis. Inc. 
RCA- Victor Co.. Inc. 
Sentinel Radio Corp. 
Sparks -Wit hi ngton Corp. 
Stewart Radio & TeL Corp, 
Stewari -Warner Corp. 
St n»m hern -Carlson Tel. 

Mfg. Co. 
Transformer Corp. of Am. 
United Amer. Roseh Corp. 
Untted Motors Service. 
U. S. Radio It Tel. Corp. 
Utah Radio Prods. Co. 
Wells-Oardner Company 
Wholesale lladlo Serv. Co. 
Umlolph \Vurlltxer Mfg. 

Co. 

Zenith Radio Corp. 



$2-50 



Over 200 Pages 
Over 500 Illustration* 
9 x 12 Inches 
Flexible, Looie-Leof Cover 



Mail This Coupon Today! 



GKRXSItACK PUllLlCATIONS. Inc. RC-731 
W Huilson Street, New York. K. Y. 
Enclosed you will find my remittance of 1* 50 
fur which please send me One Copy of the 1933 
OFFICIAL AUTO -RADIO SERVICE MANUAL 
with FREK 4a-i>age Supplement. Send remit- 
tance in I'tieek or money order. Register letter 
if It eontahis cash or currency. WK 1> - x * 
C< >STAGK. 



Name 

Addrell 

City 
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and more popular as the season prognoses. 
Instead of employing a pure resistance in its 
construction, an U.F. choke whose inductance 
value is high hut iu\ resistance is low, Is 
used. Thus nil the U.R energy (from the 
spark plug discharges) that causes ''static" 
noises in the car radio set is kept within 
the plug. The low i).C, resistance mini- 
mizes the Voltage drop across the suppressor, 

Novel Car-Radio Antenna 

A novel device incorporating some of the 
principles involved in the operation of the 
device shown in Fig. K, is the antenna shown 
in Fig. 11. A wire that is sewed within the 
cloth, as shown by the dotted line, has an- 
other wire helically wound around it and 
covering the fuli length up to each free end. 
The helical winding then becomes a step-up 
transformer boosting received signals, while 
the inner wire which is grounded at both 
ends aids toward eliminating noise interfer- 
ence by virtue of the capacity effect created 
between the internal conductor and the heli- 
cal winding, states the manufacturer; he 
further claims that this antenna may he lo- 
cated anywhere convenient within the car, 
cither under front or rear sent (preferably 
the la Iter, s«. that it Is as remote from the 
engine compartment as possible) and that it 
will work well in any car. 

Modernizing Old Auto-Radio Sets 

A great many auto receivers that were in- 
stalled a few years ago arc probably func- 
tioning to the satisfaction of their respective 
owners, with possibly one exception. That 
exception is probably, in most cases, the con- 
stant necessity and expense of replacing "IT* 
batteries. This generally involves an ex- 
penditure of about * 10.00 (for good "ll" bat- 
teries, where 3 or 4 45 V, blocks are re- 
quired) approximately four times a year, if 
the set is constantly used. And nol only 
that, but the subsequent reduction of sensi- 
tivity or over-all efficiency as the batteries 
commence to weaken is oftentimes the cause 
of many disappointments when reception "on 
the road*' is desired. 

Naturally, the most effective cure for this 
sort of nuisance would be the installation of 
a "II" eliminator unit which would operate 
from the 0 V. car battery. One which can 
be easily built (parts obtainable in kit 
form I is shown in Fig. I, with the schematic 
wiring diagram in Fig. 1. This particular 
unit has that most essential feature of flexi- 
bility, in that it may tie used with any type 
of auto- radio receiver. This is due to a 
tapped voltage output arrangement which en- 
ables its use with receivers that require in- 
termediate voltages ranging from 00 to 250 
volts. 



BOOK REVIEW 

ELEMENTS OF RADIO COMMUNICA- 
tion, (Second Edition), by John H. 
Morecroft. Published by John Wiley 
& Sons, Inc. Size 6x9^ ins., 286 
pages, 241 illustrations, cloth covers. 
Price, $3.00. 

in the .January, 19.°.0 issue of IUoio- 
CiiAFT we reviewed the First Kriltioii of this 
volume: it is with pleasure that we present 
>i short review of the modernized. Second 
Kditjon of KijKMkxtk ok Had io Com mc ni- 
dation, by hr. Morecroft. 

A general idea of the 
tin- contents is arranged may be obtained 



manner in which 

* »" may be obtaiuet 

by reference to the chapter headings, ns fol 
lows: I. Simple Laws of Electric ('limits; 
II. Special Laws for Kadin Circuits : III, 
(ieneml idea <»f Itndlo Cniumiin lea thin : IV, 
The Vacuum Tube and its Tses : V. Radio 
Telegraphy: VI, Radio Telephony: Kecclving 
Sets ; Problems : Index, 

l*sc "Ki.emkxts" as an 
to formulas and general 
Moreeroff'a "I'm xciru:s»' 
.clans "Hllilc," for the 
problems. 

The open-minded and 
which the Second ICd it ion of "Ki.Kmkntn* 
has been compiled is excmplihVd in the lines 
which we quote from the article on multi- 
element tubes, as follows : 

(Continued on page 01) 



c » veryd a y re f er en ce 
practice; use I»r. 
' the radio teehni- 
inore complicated 

modern spirit in 



6u&zotx&£ to fAis PuMmlim / 

OtUyr £}0F per pear- f| te&m 




The 



rgest and Leading - Manufacturer 
of Condensers and Resistors for 
Every Radio Requirement. 

Klpitrolyttr foil. tensers AiljiHt. Vitreous He>l»lor9 

Paper Wound <'oinlensers Vitreous Kn am Id HeWstor* 
Hpplaei.meiit Omdeiiscrs Transmitting Heslstor? 

Interference Filters 4'arbon Ke*Utors 

Mica ('onilen-ien Wire Wound Resistors 

Transmit! InK Condensers Melalolmi (Jiid Leak, 
Write for the latest 1934 Catalog of 
Aerovox Products 



SERVICEMEN AND SET BUILDERS 
Can't Afford To Miss A Single Issue 

This monthly technical periodical, published by Aerovox, for 
radio servicemen, experimenters, technicians, and engineers, 
gives first hand, authoritative information on the latest 
developments in radio and the proper uses of condensers 
and resistors in various circuits. Articles appearing reg- 
ularly in each issue contain non-commercial information 
on subjects covering many of the important problems 
met with in everyday radio practice, that are not to 
be found in any other publication of its kind. 

Send for a FREE Sample Copy or 
Mail This Coupon with 50c for a 
One Year Subscription, 

f" AEROVOX CORPORATION RC-734 
76 Washington St, Brooklyn, N, Y., U.S.A. 

Gentlemen: 

• ■( ' kindly plaee my name on the Research Worker 
mailing list for one year beginning with the next issue 

for which 1 am enc lining $ 

50c per year in U.S.A. fide per year in < 'ana* la. 




76 Washington St. Brooklyn, N, Y. 



\N UKK r>H 



[ ] Send iuc the Aerovox 1031 Catalog. 



Name 



(Please print) 



Address 



Kindly rhe*k rias-dnYation <* iour conneethm in 
Radio. .Manufacturer [ ] Knglneer [ | Dealer f 1 
Jobher [J Serviceman r ] Amateur or Kxperlmenter [ j 
Student [ ] Hroadcast Station f 1 Reaearrh Lah. { \. 




AMPL IFIERS 

for the 

POLITICAL CAMPAIGNS 




. . . and complete public ad- 
dress systems — anything they 
want — to operate from car bat- 
tery, from standard power line, 
or from both — for street bally- 
ho, and to amplify speeches at 
gatherings. 

That sound equipment plays a 
tremendously Important part in 
modern political campaigning is 
a PROVEN FACT. No candi- 
date for political office can 
overlook it. Take advantage of 
this market and write to the fac- 
tory or your nearest U. S. E. 
Distributor for special literature. 

UNITED SOUND ENGINEERING COMPANY 

Manufacturers of Specialized Sound Equipment 
2233 UNIVERSITY AVENUE SAINT PAUL. MINN. 




VAN offers genuine 

SILVER-ETCHED 
METAL DIALS 

For Models 88 and 301 
Type Nos. 1, 2 and 4 for each model 



SHUNTS 

27mv. - 30mv. - 35mv. - 50mv. 
ORDER THROUGH DEALER OR DISTRIBUTOR 

Descriptive Folder on Request 

D. L VAN LEUVEN 

410 East 15th St. New York, N. Y. 




Condensers 



LOOK GOOD ARE GOOD | 



Any Style, Size or Shape 
CURTIS CONDENSER CORP. 

3601 West 140th St. CLEVELAND, O. 
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WELLWORTH 
WORTHWHILE 



BARGAINS / 



SERVICE MEN! 



A BARGAIN SALE of 
STEWART-WARNER 



'WW TE-I T- URSELF " NEON SIGNS 



E 



SPECIAL 



This illustration is merely a single example of the limitless sales messages which 
may be written upon the "Write-it-Urself" Neon Sign. 



You wrhe your sales message on this glass as 
easily as writing on a blackboard. 

When you want to change your message, you 
elmply rub It off and write a new one. Your message 
stands out in brilliant, fiery -red -ju-t u« (hough you 
actually had written It with Neon tubing. 

HOW IT WORKS 

The "Write - it - rr«rlf" h an upright Cold 
laniiiered window or counter Neon Sign. 2*» Inches 
wide. 20 Inches hUh and .VJ Indus thhk at the 
ba>e. Wi« liln the. framework are enclosed (wo plain 
gli^s panels between which Is a dark mat that 
causes the I wo glass surface* to appear hluik vihcn 
no lettering U upon them. NVon tuning eouipletely 
encircles ujc glass (the tubing being liMde the 
framei and. when the hbuik glas- U letteied the 
IMiWi-rtUl, fiery red rays from the Neon tubing are 
reflated in the lettering — appearing ixaetly like 
a sign actually formed of bent gla»» Neon tubing. 

AS LONG AS SUPPLY 

LASTS 

(Original Price $35.00) 
Shipping Weight: 35 lbs. 



$12.95 



COMPLETE LETTERING 
KIT FURNISHED FREE 

Lettering any desired menage 
on the >Fgn U slmpliclt> itself. 
With every "Write- It - 1* rwlf ' 
Neon sign. is furnished a 
complete lettering kit eontaln- 
lug a lettering hrtidi. one Jar 
of Lettering I'luld. a Lettering 
t'ra>on. one ran of ultvlal 
K racing Fluid and a soft clean- 
lug eloth. In addition, a eom- 
plete l'i-page book of Institu- 
tions — eonlalnlng *1mbllu>d 
alphabets, tytdral "-dgn copy" 
examples for nearly every staple 
business, etc. — acwimpaillf* 
every >lgn. 

Sold complete with lettering 
kit and 9-foot electric cord for 
plugging into any standard 
MO- 120 -volt, 60 -cycle A.C. 
light socket. 



KELLOGG Hand Microphone 

GOLD-PLATED DIAPHRAGM 

Tlda single button mleropltone Is used extensively for radio broad- 
ending, public address tY»tem«. rail ««teiiH for factories olfices 
and hotels, amateur short wave transmitting, home recording ami 
continen tal recording work. . «, » . 

The Microphone Is designed to operate Into the usual 2ml ohm 
iniiut circuit, it re. in I re- a rurrent of 3 volts and • •■!« to .»!.• 
amperes. Tho button has a re<Ltanee of 200 ohms. 

The diaphragm l< gold plated Tor perfect Mint art and permanent 
efficiency. It Is protected from external Injury by a strong flm-iui-sii 
steel screen. ,, , . . 

The handle Is made of ca-t aluminum, assuring II ghiness ami 
durability. The microphone case Is of drawn bra**. The frame ami 
stretching ring are drawn and maeliim-d from the fim>t grade oi 
steel. 'Hie entire unit Is flnKhed in black nlrkel. 

Kach microphone \< en nipped with a t«o-e«n« 
doctor !8-*trand tinsel cord thai measures t> feet 
from tip to lit"- Shipping weight: * lb». EACH 




EACH 



ELECTRO-MAGNETIC CLOCKS 

Imported from France 



STRAP CUAMP 

TO SUPPORT 
MOVf MINT 

IMC Ait <y 




View of Front 
Showing Dial and Hands. 




View of Movement 
and Electro* Magnet 



Here U a rloek- movement which sold orig- 
inally for $35.00. .\s long as supply la>is. we 
olTVr It for as low as $£l7. 

This French elock -movement does not use any 
ouiside electric current, nehlier A.C. nor DO. 
A mii a 1 1 1*6 V. IhMi light battery Imparts the 
impulses to the electro- magnetic motor contained 
in the movement, producing its uvv'n energy. 
The battery last-, fur .war* as the total current 
i on s un ib t Ion Is oiil> 1.2 ivatts for a whole jear. 
There are no outride wire connection*: as soon 
us the flashlight battery is connected, the 
movement stuns and runs for years without 
attention. The movement is absolutely noiseless. 
Theie i« no winding, no lubrication, no care. 
It i> very easily adjured and like all French 
chick movf metils, absolutely acc urate. Once tho 
weight of the pendulum is adjusted when you 
set the clock, it will run with the same con- 
>taiic> and aeruraej for year*. 

Build your own clock cabinet, or replace old 
fadiloned clock movenienis with (his line clock 
work. 

The^e Imported French clock movements cotno 
In three sizes: 

Outside diameter of 4, 5, and Inches. 

The Dial Is enclosed In a lira»* ca*e. covered 
wllh a convex bevel lod crystal, on a hinged 
frame. 

Shipping weight: 5 lbs. 



4 In. (comes without brass dlal- 
frame or glass cover).. 

$1.17 

5 In. as described. . . $2.46 

6 In. as described. . . 

$2.89 



G. E. PHONOGRAPH MOTOR 



Variable speed induction 
type self - starting, Ilil 
volt, till cycle. AC. wllh 
lever control. Speed range 
front T> to 2ml H P.M. 
('an be insl ailed In place 
of old - fashioned, hand- 
winding speed niolor. Also 
ideal for display turn 
table, and a hundred 
other uses. Thc-c C.K. 
Electric Motors are brand 
new. in original factor)' 
cartons. Same motor th.it 
furraerly sold for $15.00. 
Shipping weight: U lbs. 

Dealers and Manufac- 
turers, write fer Special 
Price in Quantity. 




Formerly 
Sold for 
$15.00 



$3.95 



EACH 



WESTINGHOUSE 



wer Generator 



Manufactured by the West in* house for 
t". S. Signal Corps. liallr Hearing lt»4or, 
ease dimensions 4V x Ulameter. 
Ciiarauteed new and perfect. Shipping 
weight: 13 lbs. 

HERE IS WHAT ONE OF OUR 
CUSTOMERS WRITES: 

"These generators are being used In a small fishing village, where the only current 

'^ruta^n^ especially my short, wave transmitter 

tiding two 'lh tubes, one of the generators is used to MJi.ply my two A.*, receivers 
and Ute olher to supply power for the transmitter. I tutu generaors are run by a 
"ft horse|M»vver t>.<\ motor. 'Hiese generator^ perform perfectly and have been 
absolutelT trouble free The voltage and current regulation is rwuarkably stable, 
taking a considerable overload." ^ „ UJ)R A|rroR|A> ORK> 




WELLWORTH TRADING CO.. 

560 W. Washington Street. Chicago. 111. 

Kudosed find % for 

t lie following: 



RC-734 J 



;hlih fchlP to addresa below 



Order From This Yaye 

Sinee We M*uMish i\>> Catalog 



i | wellworth trading co. 

! A 560 W. Washington St., Chicago, III. 



60 



RADIO- CRAFT for JULY. J934 



www.americanradiohistorv.com 



BOOK REVIEW 

{Continued from page Sl>) 

"It is Impossible even tor jrtioss wIipi'p a 
devi.|.»|irm-ru of tills kind may stop; it may 
be possible to rariy out the |wrfonuamv of 
the present -<l ay s»>ven-tube sot witli only one 
or two tnbos, if these are made sutlirieiitlv 
c-umplex," (The Doctor >:m»s Mr. Hu-o Crms- 
hark one better, for, the latter, in his Kill- 
torial. "Tomorrow's Radio Set,'* in the 
Mareh, ltKil issue of It.UHO-l'ltAFT, more cull- 
serviitively ivmnrked, "It is <omvivahl« that, 
ten years home, we will have a single tirhe 
whieh will do all the work of the four or 
live tubes used today." 

In another artlelo of interest, entitled, 
"Modi-in View of tlie Klectric Current," the 
aut hor dispels many fa Marions ideas that have 
grown hoary witli the generations. 



AUTO POWER, by S. W. Duncan. Pub- 
lished by Auto Power. Size 5% x 8% 
ins., 36 pgs., 9 plates, 14 figures, paper 
covers. Price, $1.00. 



-new RESCO 



SHORT WAVE 

Performance of the 
new RESCO Short 
Wave Converter on 

AC reif hers is 
guaranteed. With 
plug-in roils cover- 
ing the complete 
short - wate range 
from 2<l-2U0 meters, 
converter per- 



CONVERTER 




Converter with two coils rang- 
ing from 40 to 200 meters, 
completely built 



* 1.75 

(F.O.B. Phila.) 
Additional coil for 20 meter band 50e extra 

lYumel. S|ieeil.\ delivery on all order*. Send 
remittance in check or money order. 
RADIO & ELECTRIC SERVICE CO. 
Cor. 7th & Arch Sts. Philadelphia. Pa. 



Servicing Vibrators! 

is a headache 

... that we can cure! 

HERE'S THE SERVICE You've Been Looking For. 
Take advantage of our new complete auto-radio vibrator 
service. . . . Ail make* of vibrators are completely 
rebuilt and adjusted. We are thoroughly trained and 
equipped as specialists in this service. 

Very reasonable charges assure you of an excel- 
lent profit ... all work thoroughly guaranteed. 
NEW YORK AUTO RADIO COMPANY 
255 Seventh Avenue New York City 



CLASSIFIED ADVERTISEMENTS 

Advcrtisemonts in this section are Inserted at the 
cost of twelve cents per wont for each Insertion — 

name initials and address ea«h count as one word, 
fasti should an-or pany all classified advertisements 
uiilo-. placed by a recognized advertising agency. No 
los than leu words are accepted. Advertising for 
the August HI M. i>sue -limit 1 he received nut later 
than Juno 5th. 



ELECTRICAL SUPPLIES 



I.NM LATIOX. WIUK. V Alt XI SI IKS. KIPPLIKS. otf. 
Semi stamp for mil. -i in. Aiu..| >\\vr, 4 10 IIoviu' 
Ave, L'liic;i^o. 

PATENT ATTORNEY 

iW'KXTfUIS — Kmull M-as may hsiv.. law c.m. 
merciul | .osgpiil it ii < Write imiiiclhnc-lv f.ir frv>- 
hook, "How to Ohtaiti si I'iitrnt" ;in<l "'Kcoonl of 
In vontion" form. Ih-hiys an* ihitnr.r.ms in p;it«'iit 
matters. Free infonmition on luiw to pmc-id. 
Claivnce A. O'HrU-u, W.i-l) Ailatns ItitiMintr. Well- 
ington, D. ('. 

RADIO 

I'ltAXSRlKMKKS A XI J KPKAKKK K1EM1 COILS 
HKWOL'XD or maile to order. Transmitting 

power transformers. All types of coils woutnl. 

Send for circular. K«mI Arrow Kadio Pr .ducts, 

2801 Grand River, Detroit, Michigan. 



This 1'itiiio volume is Intili uroutHl ill.- soU- 
lima of ronwrihii; auiomohih> imitof.v-char«- 
Ina Ki'iii>r:iiiirs into A A', tfi'imrators, anil I».C. 
moi nrs a ml jscni'ttitnrs, uf other voltage rat- 
ings — especially, 110 \\ 

The Illustrations in this Look nrc* models 
of detail ami lucidity. The din-el ions are 
detailed ittid explicit. A listing of Chapters 
indicates the scope of the volume: Chapter I. 
ClianKinir Kurd AI«»del A I'nuvr House Type 
tJotierator to no V. Alternator: Chapter II. 
Constant Voltage at Varhtlde Speed: Chapt«T 
ill* I'unvertliiK Hodge Type H» V, h.c. 

Generator to I to v., r»uo \\\ SHf-Kxeiml A.C. 
'Jem-rat or : and. to :!:' v., ."ioo \V. lu\ (Jon- 
orator: Chapter IV. Chaiiirini: Ford Model T 
Generator to IK) V„ A A*. : and, to 'A'2 \\, 
H.C; to ::a V., D.c. Motor: ami, to 110 \\ 
lM\ ; Chapter V, Making Field and Anna* 
tttrc Coils; Chapter VI, Changing Deho (,'eii- 
erator to IIO V., A.C, : Chapter VII. Testing 
an Armature; Chapter VIII. Cliaraeterisllcs 
of l».C. lieuerators : Chapti-r IX, Suggestions 
on Mechanical Construct ion of (ienerafors : 
and, Copper Wire Tuhles : Chapter X. Fig- 
uring a New Winding for an old Frame: 
Standard Terminology for Wires ami Cables ; 
Definitions; Ahhivviatioiis and symbols; mid. 
a Price List of Special Components, 

This hook is printed on high-grade, coated 
paper stock. Service Men will find it invalu- 
able, especially those whose work i-outinnally 
hrings thriti in contact with automobiles, 
as they now may make considorahlu money 
hy re-building car generators in accordance 
with the detailed informa Hon contained in 
this volume. 



RADIO CONTSTRrCTION AND RE- 
PAIRING, (Fourth Edition), by 
James A. Moyer and John F. Wostrel. 
Published by McGraw-Hill Book Co., 
Inc. Size 5% x 8 ins., 444 pages, 190 
illustrations, cloth covers. Price, 
$2.50. 

In the .Tuly. I0P.0 Issue of n.\mo-Cn.\FT 
we reviewed the Second I'M it ion of this vol- 
ume; it is woi'ihwbile to note that popular 
demand has necessitated a revision and 
Fourth F.dition of Radio Coxstiuctio.v and 
UKr.vnirxu. 

This book is planned to* provide radio tech- 
nicians with a complete digest of authorita- 
tive radio data, both th -eticnl and practi- 
cal, in one logically arranged and thoroughly I 
indexed volume with descriptions, definitions, 
design data, practical methods of procedure, 
tables and illustrations. 

Written in a simple, practical manner, it 
contains many illustrations and diagrams; 
these include considerahle information on 
testing ami trouble-shooting. In the Fourth 
K<1 it ion new sections arc found which deal 
with radio noise-meters, 1 >.C. sets, ultra - 
midget receivers, cur radio sets, automotive 
radio set installation, A.V.C. circuits, tone 
controls. Inter-station noise suppression sys- 
tems, special antenna systems, new data con- 
cerning short-wave reception, and, velocity 
microphones. 

The rapid advance in vacuum tulie design 
is retlected in additional pages devoted to 
the characteristies of nil the new lubes upon 
which manufacturers have siamlnrdized. 



OPERATING NOTES 

(font inuff frtnti prr'/c 32) 



Specified Parts for the 

Practical All-Wave 

LINE NOISE 
FILTER 

Designed by A. D. Lodge 

FOUNDATION KIT $*V75 

(Regular value — $4.30) 

i~-Polymet .005 5 Moulded Mica Condujisera 
I — Special 100 Turn Duo- lateral Coils 
I — 100 ininf. Trimmer Cotul- ii<ht 




'PERFECTED" ALL-WAVE SET 

12,500 MILES ON ONLY TWO TUBESI 
(See Page 523, March Radio-Craft) 
Simple to builil— easy to $ m 
Olierite— World-Wide re- Mm ~ 
^c+ptlon ramre— and ex A#l 
iremely Inexnenshe! W't ■ 

have sold thousands of these remark- 
i able short-wave kits and notices and 
old-timers" alike luue maneled al 
the airtaziinc results obtained 
TlU'se kits omialn every nec*«sary 
part i.i .(in>truct the entire tvrelwr 
The roll, vlil-li tune from 1.1 to 200 
meters, are wound on polished bukellto forms. The 
attractive crvstnl ftnt 1,- I metal chassis and panel 
cotjiej Ifllh 411 Udes iieressary to mount the appa- 
ratus and this, together with our complete, detailed 
clear Instruction sheds greatly sliiu<liflet construction' 
Two Coils 200 to 625 Meters $1.25 
DRY CELL OR AC MODEL $4.75 
Deposit required with all orders. 

HARRISON 
RADIO COMPANY 

142 Liberty St. Oept. R-7 New York City 



Send for our new Catalog with i 
complete "Hulld Your Own" 
II tings f«r world-beater Aii- 
«avo Short Wave, and regular 
2 tube DV-er" described in the 
eurren Isaue of Short W», e (Ta i 
-Magazine. Complete kit of Mallly 

> > , W h rt fi u, . Uy $6 - ? 3 tncli.i l J 

cons. Anybody can build these simple successful w'V* 
|in«penM\eiy and get thrilling results. U "" S,UI 



Sell ROCNP Euulpment during 
these summer months fur big prof- jV^jf ^ 
its. There 4 a r.oudeiful oupor- * 
tunlty l-i nur single unit compact 
Mobile Sound Systems for complete 
opera Lion ft. 111 1 I Wilt storage 
battery. They're lescrlbt I it. our 
new ratal. ik along irilli i complete line of A.C. Am- 
plifiers and Sound Systems ranging from 1 to .Hi watt* 
in output. If you sell SOI.WIi, you need our hook. 




Our mv. Catalog ■■ Hf H . is j.mrs 
Fltr:K lor th. iskiTig lUts the 
^■^rv Utt-x U'ivh Superhets de- 
■Ikin-i t . dnr •, bands for World- 
Wide rweptlon from 12 to 2.14» 
Mi-Urs. Tlie.e sensational in- 
formers are nri. c.t h Imv as $30.85 
complete In cabinet with tubes 
e~.JTr flt vlfh our All-Wa\e and Dual' 
oeod for our Catalog today! 



IX A 
1 in t 



KOLSTER CK— 35 

Ki»Ist*T Minhd CMC-:!." nn i»p**n <'lrcuit 
in thr thit. wiro-vvouiifl i»'rM-sui»[in»ssor, I J. 
In Hb. 4. rt-sttlU'sl in tho sot failinu' to n'- 
spoiul to signals o\*oi- |ijirt of thi> ilial. An 
ins|ioriiou mo] siil>si>i|tu>ut tt'stintr i'i'vi>n]i>i1 
this o|m>ii firruit it was lxMU-ath th»' pa |>.*i* 
jacket wliirli i-ovitih] tin- unit. A new metal- 
Izoil '„.-W., 2.21 Ml ohm resistor iviueilioil th«- 
coudltion. 

(Continued on page 03) 



FREE CATALOG 



Write for the falfeiWi new At.LIKI* 
Catalog It s Fit l-:i:. In a.l lltl ■■ to 
< >•■ it lete Sl-.r lit II.IHVC, SOI NT) 
ami \\ OKI .1) WIDK ftVST listings >ou 
will tlnd radio's most ctmiplete siwk of 
standard replacement parts and test 
equipment at condstently lower prices. 
Write Dept. D today fer your Free eopy. 




RADIO-CRAFT for JULY, 1934 



All led i' Radio 

COR POtiAT I O N 
833 W. JACKSON BLVD.XHICACOJLL. 



www.americanradiohistorv.com 
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THE 

OFFICIAL 
DOERLE 

Short -Wave 

RECEIVERS 

15-200 Meters 




YIIS. the trcwds are going "wild" over short-waves; 
and the Ooerle receivers are makinll them even wilder. 
Man> have built Ihcir own anil have obtained mhacu- 
lon* results. Others have purchased tlicin already built 
ami ban- obtained even belter results. And why shouldn't 
they? The** receher*. fundamentally, arc ^o -Imhle that 
tin-} ;ne absolutely fool-proof. As a result, they work 
ANYWHERE— not only In this count ry— but in anj loca- 
ilim. Day aHcr day. night after night and with amazing 
ntrularlty. they pull in stations from the far eorners of 
the earth — REGULAR L Y — always on the same points of 
the dial. 

Onlj paits of the highest quality, such as Uauimarlund 
variable condensers, clc, are employed: for we fully ap- 
preciate that "a short-wave receiver is no better than the 
poorest part loinQ into its construction." All fancy gad- 
Wt, and embellishments have been entirely removed, only 
the moat fundamental parts necessary 'or successful opera- 
tion arc employed. You will he Impressed with their 
simplicity. You will be even more impressed with their 
operation. These reeehers will convince you that foreign 
reception CAN be obtained— and with uncanny regularity— 
whenever they are on the air. 

The lmcrle receivers are available in two tyi*s. each 
tyi* consisting of two models. The Klcctrlflcd l>oerle. 
both the 2-tubc and 3-tube models were designed for those 
localities where electric service U available. They must 
be Used in conjunction with a specially-designed hum-free 
A.C. power pack. The 2-volt battery types were deigned 
for the rural districts. They, too, may be had In 2 and 
3-tube models. 

It may be possible for you to purchase similar tecelvers 
or parts for such receivers at greatly reduced prices else- 
where. We admit this at once. Itut unless you. too. wish 
to join the ranks of the dlslllu>,ione«l a nd skeptical short- 
wave fans you will insUt upon the Official boerle Receivers 
— Receivers which contain only highest quality parts. All 
Doerle receivers arc built on beautiful, truckle- finished 
chassis and bear the official name-plate or the only recog- 
nized Doerle manufacturer. All 2*tubc models measure 
«J" x H" \ n',s": .1 ttihe models In'i" x 7" x X". 




Tube 12 Tm Mile Doerle Receiver Completely 
Shipping Weight 5 lbs. $9.88 



No. 2140 
Whed and 
YOUR PRICE 

No 2142 Complete Accessories, 

lbs! 



Shipping Weight 

$5.38 

YOUR PRICE <r<*«~~ 

No 2143 ;i-Vnl.c I merle Signal dripper Completely Wired 
and Tc>ted. Shipping Weight 7 lbs. $12.84 

YOUR PRICE 

No 2I45 Complete Accessories. Shipping Weight 3* 

lbs! $7.19 

YOUR PRICE «r*»i-F 

No 2174 Klecrtllled 2-Tuhe 12,500 Mile Doerle Receiver 

Cniiiplctely Wiled and Tested. Shipping 

Weight 5 lbs. S10.44 

YOUR PRICE " - 

No 2176 Complete "s*>t Vf Tube* tor Above; Kither 1— St 
and 1 — .">f1 for A C. oiveration or 1— T7 and 1— 3, tor h»t- 
tei> operation. S1»60 

YOUR PRICE * 

No 2177 Kleci illled 3-Tubc Doerle Signal C. ripper »'oin- 
plctely Wild ami Tinted. Ship. Wt. 7 lbs. $15.29 

YOUR PRICE * ,! 

No. 2179 C phte Set of Tubes; Kit her I— .18; 1—5' 

1-5.; for A.C. operation or 1-7.M; 1-77 and r-J. for 
battery operation. S™»50 

YOUR PRICE w 

No. 2149 Special Hum-Free A C. Cower Cack M"'"™ 
SO Rectifier Tube. 57«*™ 
YOUR PRICE w 



Just Imagine ! ~ 2-TUBES 




in one 



GLASS BULB 

that's the 

TWINPLEX" 

1 5 to 200 Meters 



The new tvne 53 tube makes possible- this Twinplex "douhle-actlon" re- 
ceiler. TW "IS. a'.ia'lly- contains' 2 separate tubes in «»« «^ ft 

T«i"lil» SrWl'lV- A comparison of prices with the lknrle 2-tube receivers 
lUt " llM»« • will hnmediately MtlMtai.tlate this statement. And what s more 
actuallv oerforiiH like a 2-1 ub* set. The circuit H practically the same as 
L 2-tVibc T>wr I ^--extremely simple and therefore entirely 'ool-Prao Vju 
will receive .Mtloti* which you never knew eve;, existed before. 
Vlve.1 many letter, trom satisfied u^cr< of the Twinplcx receiver praising it to 
he .kie" And Justly so, for it Is a wnndcrr.il little set. It affords fi; hand 
"n*r*!t*ot from 1.1 to 2«>» meters which includes the amateur bands, police and 
airplane calls, foreign reception and numerous code stations. 

Only the finest ouallty parts such a* llammarlund vailahle condensers. Knrz 

Kasch high-ratio vernier dial,, etc. are employe,!. All the.c pan, are iinlc.l 

in a beautiful, crackle- finished metal chassis which entirely docs away with 
"hand capacity." 

The receiver U unher-.al in operation which mean* that It may be operated 
ilther with batteries or with an A.C. short-wave power pack KStl volt< U re- 
onircd for the plate* of the tuhe« and *«hs. either A C or D.i . for the 
flUmeiits. For a fan who is first starting in the short wave game, the Twinplex 
is the most economical receiver with which to begin. 

No 2115 Twinplex ••f>milde-Actlfin** Short-Wave Ileceher Completely Wired 
and Tested Including illacrain hut le<s tubes. Shlppln E WelRlit 9 Ihs. cQ 
YOUR PRICE 



The "PYTHON" Short-Wave Super 

Lowest Priced Converter in theWorld 
12-200 Meters- Works with All AC Receivers 

COMPLETE 
Nothing Else 
To Buy! 

For only $4.90 you 
can make jour present 
receiver perform In a 
way comparable only 
with expensive short- 
wave scU. And that Is 
no exaKKeration! Thi< 
means that the range, 
und therefore the u*c- 
fulnc-s of your presenl 
receiver will he mme 
than doubleil ; since it 
will now be able to tune 
from Ti.1t) meters wa> 
down to the extremely 
low wavelength of 1- 
meters. ft means that 
your present reeeivei 
will be abie to Inter- 
cept forelKii speech anil 
music, television slK- 
rials. police calls, anil 
amateur plea<anlrle> 
from all the far cornel- 
of the world. Vet withal. 
lhl< wonderful little 
converter is a simple 
Instrument— «o simple, that you. or anyone else, without the aid of tools, can 
easily attach it to anv AC receiver In 1e« than (He minutes time ami on.-r 
it Is connected It need never again be disconnected, for a convenient toxxlt 
switch on Its front panel will automat icaHlv switch your antenna to either 
short-wave or broadcast reception. The entire world Is going 1 WG S over 
short wave. Yon too. can fall In line wlih this simple, yet highly efficient 
short wave converter— a converter which will prove to you that foreign <A QC 
stations CAN* be obtained — REGCLAltl/V — whenewer they are on the air. 
A four page pamphlet, Including radio log, is furnished FREE with each unit. 
The price of $4.95 includes three plug-in colls and tube. 




WE ISSUE NO CATALOG 

Ml imlf-r* are F. O. H. NVw York. Term*: 
A deposit of 20^, is rvrtuiml with rvi rj* oni "' 
Kalaritf may l.*> paid on delivtry. D.-dut-l 2 ,o 
if full amunnt its rt-nt. 
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Ace Kadio Laboratories 

A cm vox Corporation 

Allied Kadin l'nr|». 
Apparatus Design Conipuny.. . 

Am» Tnlic Company 

Aulopovvcr, Inc. . . 
Aulouutor Laboratories, Inc. 
Autoniotc Mig. Co 



Hud Speaker Company 



B 



Capitol Katlio Kntflnecrin^ Instil ate 

Central Hadio Laboratories 

Clan»tat Mf>r, Company 

Clnssiticil Section 

(<»ast do-Coast Radio Corp 

Concourse Klectric Company 

Coyne Klectrita 1 School 

CurtU Condenser Corji 

D 

Ueha Hadio Mfc. Co 

Tobe. Deutschm inn Corp 



&S 

ol 
40 



5<> 

61 



4 2 
4l> 
54 
l>l 

5 7 
40 

1 
51) 

49 
47 



OPERATING NOTES 

MOHAWK LYRIC 90 

IN A Moll auk i.yric Model !M> using a double 
push-pull »u<lio output stage, sliown at A 
in Fig. r». faint* reception was traced to an 
open in one-half the input transformer to tin* 
4.V S in push-pull. Not Ileitis able to get the 
type 1M4A unit. I used the system shown at 
ii with excellent results. l have used an 
equivalent arm linemen t, but with only one 
resistor and condenser, as shown at C, for 
repairing MuizW audio stages iu which the 
primary was burnt out. Kxcelh'iit results iu 
tone and volume have been obtained in all 
cases. 



RCP • RCP • RCP • RCP a RCP • RCP • RCP 



Klectrad, Inc 52 



Ford son Radio Mfjr. Company 
Freed Radio Company.... 

G 

General Control a r Corp 
(■eiienil Transformer Company 
(irenpark Company 

H 

llamntarltind Mfir. Company 

Harrison K;nlio Company....* 

ilygrade-Sylvaiiia Corp. 



Insult nu Corp. of America 



I. & L Fleet ric Company 

Ward Leonard Klectric Co 

Leo tone Radio Company 

Arthur H. Lynch, Inc. 

Mc 

Mf Craw-Hi 11 Book Conipanv 

M* 

Midwest Radio Corp.- 

N 

National Radio Institute 

Xational Ciiioti Radio Corp 

N\ Y. Auto Radio Service Co 

o 

)>. W. Onan & Son* 

P 

IVni'doton Laboratories 

I'ioiMMT Cen-K-Motor Corp. 

I'opolar Hook <>>rp 

Postal Radio Crop 

Presto Recording Companv 

R 

Riidio & Electric Service Co. 

Ra<lio City Pnwlucts Co. 

Radio Trading Company 

Radio Training Association of America 

Radoh'k Companv .. 

Ranch Radio Kleftrir 

Ray thrill t'rodnc^fon Corj» 

RCA Institutes, Inc. 

RCA Radiotron Co., Inc 

RCA- Victor Co., Inc. 

Ri-adritc Meter Work* 

Kcmington Rand, inc 
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ZENITH CH-20I2-4J 

AS AXXnYlXiv case of intermittent recep- 
tion was encountered in a Zenith Model 
1*11-201 2-4.1, an H tube superheterodyne in- 
corporating A.WC. but without a tuning me- 
ter. Tubes cheeked O.K. when tested, as 
also did voltages, current readings, condens- 
ers, resistors and coils. Still the set would 
operate satisfactorily only for a couple of 
hours, then suddenly become as silent or 
deail as the well-known door nail where- 
upon, tapping the oscillator tube, it would 
again start to tunc thin normally. This de- 
fective •intermittent" oscillator tube was 
located by repeated tapping of all the tubes 
that might he defective — but only after many 
blessings had been called down on the set. 
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DeFOREST-CROSLEY MODELS 

Minstrel 810, 1 930- 3 1 

Area 740, I930-'3I 

Troubador 750 

Dj:ruRi:ST-CItOSLI.:V models hum loudly 
when the .'i section, single-unit Mershon 
electrolytic condenser fails. 1 have remedied 
three or four cases of the above trouble by 
drilling a small hole in the hard rubber top, 
lillimr up to about %-lti, from the top with 
distilled water, and sealing the hole with 
wax. The hum iu every case has disappeared 
and they have been satisfactory to date. 

Also. 1 have replaced the :»-sectioti, wet 
Mershon niter condenser with another (made 
by I'nlyrnct Co., Ltd., of Hamilton, Canada i 
consisting of ;;, fdJO V. f 8 nif. units sealed 
in an aluminum can of practically the same 
dimensions as the Mershon copper can. The 
common negative side in the Colymet prod- 
uct is not grounded to the can but is de- 
noted by a separate black wire brought out 
through the fibre top of the condenser. 



s. O. S. Corp 

Sexology Magazine 

Sballeross Mfu\ Company 

McMnnlo Silver. Inc. .* 

Solar Mftr. Company , 

F. L. Sprayberry ... 

Supreme Instruments Con 

T 

Triplet* Klec. Tnstniment Co. . 
Tn -Mo Radio Co^» 

u 

Cintiil F.iurineeriiur Company 
In i versa 1 Microphone Company 

I ron industries, Inc * 

V 

Van Leu veil Lit bora tones 

w 

Webster Company 
\Velhvorth Trailing Company 
\\V<ton Electrical Instrument Co. 
Wholesale Radio Service Co.... 
>VrighM>eC'oatcr, hie. 
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( While every precaution i* taken to insure ac- 
curacy, we cannot guarantee against the possi- 
bility of an occasional change or omi-sion in the 
preparation of this index.) 



MAJESTIC 20 

Si »>!!•: time ago !• was cnlleil In to service 
one of the above models in which the com 
plaint was that the tone control i ''aconstic- 
static*' control, as it is referred to by 
(Iriirsby-Crnnowi wasn't working. The knob 
on the tone control would turn to the cor- 
rect position but no change in tone occurred, 
despite the fact that the knob was securely 
wedged on the shaft. On examination, after 
removing the chassis, it was found that the 
whole tone control unit was being turned at 
the same time the control knob was. In 
fact, one of the wires soldered to the unit 
was broken, and the nut or bolt that screwed 
onto the brass collar holding the control 
unit to the chassis was loose, allowing the 
whole unit to make a complete revolution 
when i he control knob was rotated. How- 
ever, the real trouble was found iu the con- 
trol unit itself. The steel shaft and contact 
arm that rotates Inside of the brass collar 
had become so rusty inside the brass bushing 
that it would not turn at all, Penetrating 
oil was placed around it and the shaft was 
Mnally loosened. Then 1 removed it, polished 
it with emery cloth, and reassembled the 
unit which consists of a Hxed condenser 
a e loss the input of the power a m pi i tier stage. 
Incidentally, I might also mention that due 
to the peculiar chassis construction of these 
models it is necessary to remove the screws 
from the etids of the chassis before tit tempt* 
tins h> lift up the bottom and unsolder a 
half-dozen wires. This is absolutely neces- 
sary before the chassis can be inspected thor- 
oughly. The above procedure will save con- 
siderable work and temper in the cud. 

IlAUUl* G. MlTCUKXKU 



New! 

A LIGHT 
TO GUIDE 
YOUR 
TEST 
PRODS 



INCLUOIK* 

Of LUXC 
MOBS 




WITM0VP 
MODS 



j§EE what you are testing: with the R.C.P. 

PROD. LI rE." A brand new, practical help 
for servtce men for all dark, tight places— espe- 
cially in testing antomohile radios. ./// rauiv t > 
*jr<\ Adjustable distance clip fits standard prod-. 
.No exposed terminals. Mailed C.O.I >. $1.50. phis 
postage, complete with standard flashlight batten 
in switch-top container (casitx carried in pockstK 
bulb, cord and deluxe prods. "$1.00 without prod*. 
Order 'PROD-LITE" Today. Send remittance 
and save postage. If not satisfied, return in rive 
days for refund. I'se convenient coupon. 

DISTRIBUTORS— Write for Proposition. 



RADIO CITY PRODUCTS CO.. RC-7 
48 West Broadway, New York City 

I accept your offer as advert Ued. Please send "PROD- 

MTB" C.O.D Check here If prods also are ivanW. 

Check here if enclosing renin tance to sava ptKiag-e. 



Js'ama . . 
Address 



The 




SHORT WAVE 
CONVERTERS 

Easy to Connect and Operate 
Work With Any Electric Set 
"Murref" for 
A.C. Sets 

Brand new! Connects In a 
Jiffy to any A.C. electric set . 
lirhiK* your present set up- 
to-date. Liillzes the entire 
rtvi'lvinjc circuit of your set 
plus power puck making it a | 
super-fiet all* ware receiver. 
t"Mini-> hi hakellte cabinet. 

Wave length: 20-200 meter*. 
Our low list price. Uaa tube, 

^l.oO 

Your net cost at *C 7n' 
40% off ?0.f U 

The "Seoul" for either A.C. or D.C. Sets 

A converter without a peer for DeLuxe performance. Oets 
Kuropc easily. Comes In beautiful walnut cabinet. W a »e 
♦„K gth: r r"* 2t > 0 meters. r M « the new No. M »ml «;.\: 
tubes. Operates with any set. List price complete wKli 
r.50. ^Your^het cost at <j | Q JQ 

Roth sets 
Broadcast 
necting. 

ORDER TODAY! 

From your jobber or favorite M. O. 
House or write us direct. Get our 
new catalog of S.w. accessories 
with 10 free diagrams. 



IfrfSUMNE CORP OF AMFUKA 
3> 25 P\»K, PLACE hfU YOfth.NV 



T Dept. C-74 | 

I *end me tun her details of the Marvel and the f 

| Smut Conveners. 5 
i en Send ine the name nf nearest IC.V Jobber 

I o Send me your FEtKE S.W. catalog. i 

I Name | 

I Address , ' j 

City State | 




switch from > 
band without 




UNIVERSAL 

Double-Button Hindi Mike 

Dealer's .Vet Price $8.82 
An exceptionally clear, hlghtv 
damned lund microphone — Tnth 
natunil tone — U ruggetll\ built 
No deliiatii narl-. to be dimmed- 
For announcing. transuiirtn:« and 
home rctnrdliiK The must cttl. lent 
Kcner.il utlMtv Imh.1 mi ( r »j>Ii mu 
that could be built 
UNIVERSAL MICROPHONE 
COMPANY, Ltd. 
424 Warren Lane 
tngtewood, Calif. U.S. A. 
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RTC's Big July SPECIALS 



YOUR DOLLAR — 
IS WORTH MORE 

When You Buy From Us 

Ts the dollar Inflated? These days everybody is 
speaking of inflation but why worry about it. 
whether the dollar Is Inflated or not It is worth 
more when yoti buy from us. The priees shown on 
this page are so radically low that no one ean 
possibly undersell them. Our i-onsistent advertise- 
ment- present to >nn ejieh month, un this Page, 
i pit ain STAR (•) Hems which are not listed in 
f.ur regular caialog. These are all Special* of 
whhh ihe small uuantity on hand docs not permit 
us m catalog thriii. ONCE SOLD OUT NO 
MORE CAN BE HAD AT ANY PRICE. ORDER 
TODAY— NOW. Order dim l from this page and 
save mnitey. UW/e satisfaction guaranteed on 
every transaction. 

We are a wholesale house and cannot acrebt 
orders for less than $3. ft". If C.O.IL shipment is 
doiicd. plca-e remit 20ft of the total amount of 
your order. J ta lance will go forward C.O.I). 

If full fash accompanies your order dedtirt 2^ 
discount. Semi money order* eertitled check or 
l*. S. stamps. 

lie Mire to Inrhide sufficient extra remittanee If 
order i* to be idhhcd \ L parcel -post : any excess 
will be refunded. 




FREE 



RADIO 

and 
Short-Wave 

TREATISE 

lOS Pages 
1500 Mas. 

Completely revl«ed and enlarged, this new 1034 
edition contains luS solid Pages of useful radio 
information, diagrams, illustrations, radio kinks 
:iiid r«al live radio merchandise. It contains more 
valuable radio information— more real live , •meat ,, 
— than many text books on the subject. PARTIAL 
LIST OF CONTENTS. Fundamental Prinrt|ilr* of 
Hndio for the Itcglnncr. Chapter 2- Fundamental 
t1mili« and Ties of New* Tubes— He \ amid ng Six 
Volt Hat 1 err Sets f"r Two Volt Tubes— Public Ad- 
dress S>M cms— How to llulld Short Wave Trans- 
mitters and Hceeiiers — l p to Date Tube Chart 
and Socket Connect tun«. etc.. etc. WlUTK TO- 
|i.\Y— Knilose Ihe cent* (coint for postage. 
Treatise sent by return mail. Print name and 
address clearly on retniest. 



GREATEST SET BUY IN AMERICA! 

* Famous Wright -DeCoster VII Battery Receiver 




ONLY 96 SETS AT 
THIS PRICE 




$ I4 



If there c\er was a greater value than this 
one uttered before, we have yet to fee it. The 
Wright- 1 Waaler VII receiver, in its prime, 
several year* bark sold for $300.00. and tens 
of thousands of them were sold, yet now you 
can buy this same set unused and in factory 
sealed cartons for only a fraction of that price, to be exa« t 
$ll.y«;! Why, the narts alone in this receiver, If taken out 
ami Mild separately would net you more than $25.00; to say 
nothing of the beautiful cabinet. The dual seale. genuine 
Jewell meter alone, today, sells for more than $5.00. 

Tint aside from all this, the set Itself affords remarkable 
performance. Tin- selectivity and sensitivity, duo to its 
4-tuned stages are just as sharp as a modern super- hetero- 
dyne receiver. The circuit Is of the tuned radio frequency 
tvie designed originally f»r ti-L'X-lOO's and l-l'X-120, 
lam ever. 2- VOLT OPKRATION MAY UK OIlTAlNKb 
WITIIUCT ANY CHANCSK IN THK ClItCClT ItY M KItK- 
l.V I NT K lie I! A N( } I NG THK "90 TCilKS WITH 3n's AND 
THK CX-IJO WITH A 31. The use of the 2-volt tubes 
steps up the overall gain and volume of the set enormously. 
The circuit comb rises 3 stages of II. F. amhl tfl rat Ion. one 
detector and 3 stages of audio amp II Heat Ion. It tunes in. 
and completely separates, stations of the same ahpruxtmate 
wave- lengths with facility- -a Quality so neeessary to the 
enjoyment of the present day radio with its ever increasing 
number of broadcast stations of very similar wave-lengths. 

Furthermore the range of this receiver is so great that it 
will bring in Hie um>( distant station. We do not hesitate 

a nent in recommending it. especially in Mihiirbatittes and 

others living in rural districts, it is an Ideal faim 6et 



1 where electrlelty is nnt available. The set Is 
designed for the greatest comfort of the opera- 
tor. All unnecessary «mlml* are eliminated. 
The tuning dials may be illuminated for night 
operation by turning a switch on the panel. The 
Jewell meter on the panel affords an indication 
of the voltage i>n the tube HI am cuts and thereby protects them. 

THK WUlGiTT-PECOSTKIl VTT does not radiate or 
cause Interference of any kind. It gives maximum efficiency 
on all broadcast ranges and will operate with any lengtb of 
aerial. If used with the 99 and 20 lubes. I volts of "A" 
current. 135 volts of "H," 22% volts of "C" are renulred. 
If used with 3U and 31 tubes only 3 volts of "A" <2 No. 6 
dry cell* arranged In series), 135 volts of "IP* and 16'£ 
volts of "C" are required. 

Tbe cabinet, made of black walnut with satin finish is of 
a very beautiful design. The dial readings are directly in 
front of the operator's eyes and fine tuning Is obtained by 
thumb action. The receiver can be used with any good mag- 
netic speaker or even with a permanent magnet dynamic 
speaker if one Is handy. The set mca>urcs 24" long x 15" 
w'ide x 12" high. Shlnplng weight 45 lbs. 
No. 3000 Wright- DeCoster VII Battery Receiver. 

YOUR PRICE. Lest Tubes $14.96 

Set of 6—230 and 1—231 guaranteed Neontron RCA 

licensed tubes .....$5.25 

ONLY 96 AT THIS PRICE. ONCE SOLD NO MORE 
WILL BE HAD. WE BOUGHT THE ENTIRE SUPPLY 
FROM MANUFACTURER. NO ONE ELSE HAS THESE 
FINE SETS. 




WORLD-WIDE 
RECEPTION 

WITH THE FAMOUS 

_ TWINPLEX 

*$30 Short'Wave Receiver 




Economical Z-Volt Operation 
Complete with Headphone 



ONLY $4-9* 



SHORT wave> are tbe talk of the hour. The whole eonntry. nay. the whole world, has 
gone crazy to leceive toreign oatltuM, lis far a< 12.000 miles distant, l ^ually. such 
leiipilon is had only with expensive multt-i-ube sets. 

Only recently, tbe Invention of tbe "Hi" tuho has made It ]*>«<?ih1c to perform the 
function of two tube 4 In a single tube. Then came the Invention nf tbe TWINCI.F.X. a 
radio (ircuit of unheard of sensitivity, using the "10" tube; it is now possible with a 
single tube of this type to receive short wave stations from all over the world, loudjy and 
dearly— REGULARLY, night after night, day after day, always in the same place on the 
dial. 

Every radio man knows that In a short' wave set It Is highly Important to have the 
wiring as «dinrt as possible. My Inventing a radically new dc-dgn, that I*, by mounting 
tiihc and culls, in fact, everything, on the front panel, it haa become possible to shorten 
nil lonnecling wires, with the result that an UNHEARD OF SIGNAL SENSITIVITY 
has now- been achieved for the first time, in a single-tube set. 

Hut the TWINPLKX Is ACTUALLY A TWO-TUBE SET; ye*, we repeat. A FI I.L- 
rLKtKiKh TWO-Tl'HK SET AT THK THICK OF A OXK-Tl ltK SKT. 

JIST I MAC, INK. TWO TCliKS IN ONE CLASS KNVKLOPK. That Is the slory 
i.f the new "19" tube. It is a 2-volt tube, which has a DOUBLE SET OF ELE* 
ME NTS. 

This *et has been <o designed that it will receive ordinary bmadeast stations too— 
h tailing which come In with great volume, particularly local Stations. Thc>e come in 



so loud that If you have a loudspeaker, this little one -tuho set will ACTUALLY 
GIVE YOU LOUDSPEAKER RECEPTION. 

With this set, we furnish regularly, two .nils, one a short-wave plug-in coll, which 
receives all the popular .nations In the 33 to G5 meter band, and a broadcast coil 
which receives nearly all broadcast stations. 

A simplified Instruction sheet with detailed Instructions and pictorial diagrams 
shows \oii how to build the set In a few hours' time, and niico you have completed the 
set. FHOM THEN ON. YOlT DON'T SLEEP ANY MOKK. 

ONLY FIHST CLASS M AT Kilt A L. such as Hainmarlund tuning condensers, Poly- 
met mica condensers. H.M.A. standard resistors, etc.. are emplo>ed. 

The "10" TWINPLKX is available ONLY In kit form ami comprises all parts to 
properly build the receiver in from 1 to 2 hours. ANYONE CAN DO IT. Shipping 
weight !> pounds. 

No. SW-308 Famous Twlnplei Short-Wave Heeclver Kit with all parts 4 ^ 
INCLUDING SINGLE HEADPHONE AND BAND BUT No Tube 

YOUR PRICE 

No. SW.309 Complete Accessories For TWINPLKX Ueeeiver. Compris- 
ing I— Type 19 Tube. 2— No. C, Dry Cells. 2—45 volt "11" Hal- 
tcrles. Shipping weight 20 pounds. 

YOUR PRICE 

Additional Plug -in Colls— 4 5e each 



RADIO TRADING COMPANY, 97 Hudson Street, New York City 
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Service Men's Essentials ^^^^J^^lk A A 
for All Members of the V^KOfVl/A 




No, 14 — 50c each 
(IMiih 10c fur Font »k<») 




No. 3 — «0c I mt pail (if 50 
S3. 00 jmt ten |iiiils f each of 50 




Name 

Street or Itox 

City State . . 



No. 5 — 50c each 



Mail This Coupon Today! 

Application for f\TP CTLf A 
Membership ill V/lcOlTXrl. 

KxrtnMve Secretary. OICS.MA 

!HI Hudson Sirred, Nrw York, N. Y. 

KimDy semi an ai>)'H<;i t i«m blank for 

□ Full Membership 

□ Associate Membership 



SERVICE MEN'S ESSENTIALS 

*THK OFFICIAL KAIHO SKllVH'K MKN'S ASSOCIATION ha< 
* made siriaiitteiueiits li» supply a liumher nf •"Service .Men's essen- 
tials" inr t lie n-e uf Its iueiuuers :mcl u^m ia«e itieiiihors thily 

t> Hnif asMKiatc memheis can buy these Items; they are not 

M Id tn other s. 

These essentials are pi lc-oil at <nsi, plus a small additional fee 
which is the only >oune of imome that the A>mn isilimi has No 
one ohtains any pmlit nr heiieiit. exn-pt I he A-^Hhiliun itself 
Whatever profit armies, js reinvested tnr I ho liui lierauee and eii- 
I.iim'iimm of i lie Assoeial ion, 

l:> using the leth rhead*. hillhead*, etc.. ymi | ire sent the husl- 
fii-x.-llki- appeal a u>e tii ,M.nr i iisiomers, so essential in siier-e^tiil 
-i-niilng, In snliiiliiin, the Association has made armugeiueiilg 

>iih most of I he | uiiicnt niiinul.u iurei s in allow spei ial <|i& I* 

u immhcr>. providing OKS.MA kUeihends are u»ed when oidei lug". 

No. I ORSMA LETTERHEADS 

Tln-e letterhead*. >Imhiii vn the right, are tin ni>lin1 ivlili ynur 
iia-Mi. addn -s ami telephone numhei. printed nn excellent paper. 
rbe> are til. I hi for* id I on or muhlple> thereof, with a ilMlnei 
s.mng fur Miijjle orders uf I.IMIII nr more. Yuu would hale In pay 

"> mat* il >"i hred miihIJ luts fmui yuur total printer. 

I'< i l ihi, line; per looo. $3.00. 

No. 2 ORSMA ENVELOPES 

These are funds lied to match the hriti he.nl*. primed with yimr 
»'id address and seal <»r the A--1.1 i.n Inn. They go hand'-in- 

h. nid with Ihe Ipllerheads and an Usually ordeicil lit the s. u „ e 
i{iiaidil>. l'er 100, tide; per lono, $3,00. 

No. 3 ORSMA SERVICE RECORD CARDS 

They sene a duiihlp pmpuse; whenever >ou roruplete a jnh ymi 
till * lit the tepoit-ldll ;iiid hau l jt tu llie etistoiner; this is 

thr 'ps.v.hologhal 1.. lit" to lolleM. l!> the use it Mtlmil 

Paper ,1 peim.uienl 11 d Is kepi ivhh h is a valuahle asset to jmir 

hiislness, n,ey are tu.nl died vvlih >our name, address and tele- 
phone nuturier. JVr pad of 50. line; per 11) pad*, eaih of 00, $3.00. 

No. 4 ORSMA INSPECTION LABELS 

The label Is tn he III UmI In ullh Ihe pmper dales, and pasled 

Inside tlie set or f-ahlnei nliere the i-ust er wl]l mv li ]t is 1 

eimMuiMais reminder In him that, when s,i V | U k |s | r j # \ tv rill , 

ia'l >i»n aealn. The sulv.inUue is a|ipaient, lVr Inn :.n, ? per 
HOW, $3.00. 1 

No. 5 ORSMA LAPEL BUTTON 

At the MiKiiestltm nf many uinnhirs a haiiiUmiie lapel hutimi 
heailnt; the name and ctnldem of the Ass, M laii<.ii has heeti ded^md 
ll si^rilHes tu >mir felluu meiilhi ts H M t > MM h< hmu t 0 the same 
Assoi iatiim;--aiid In addithm it ^ives vmn i iisimners a heller ap- 
|>iei iiit ion of the professional nature of >uur umk, .Vie carh. 

No. 6 ORSMA BUSINESS CARDS 

These are fund lied on a tine grade i iper hi two enlors with 

a Idniter lia.k. Thus they present an added In.enthe to i.mr rus- 
lomei. to keep Idem in a luominent plat e, ivhere thev will dn the 
most W M>d they are printed with >our name, addles : , r «,| ieU- 
pir'lUiiu" |4 00 " ,e 0 ial !>fal uf the •^^iailor.. |- iT iW$ 

Nos. 9 & 10 ORSMA EMBLEM CUTS 

These mils for priming, aihi-ri I dim. etc.. are luini<d.ed In t»n 

' Jl ! Ml ;}***- '""*■> ,Ma > Ui «l mr mwspaprr „ r ttdephune- 

hook ielvertisements or lor pilntii.t; of an, kind. Large >i/e, 
1 ixt' 4 In.. fl.J5 cat .| i: sm .,|j ylZi . Ul o,| i||(h 

No. II ORSMA MEMBERSHIP SIGN 

i. /t V V.,. n \ "iT 0f , M,e " e ^Ro*. |n luted on heavy rards. and havlnjr 
holes pumhed in nrdei lu fumu In >our ofike or store, and aie sold 

J" ,,,r 1 rs and ass^iat rnhers. Tliev are hirue nu^U *v tlnit 

tlM-.v aie <iuir< | rduent and Ihe two tone etTer t makes a u ry al- 

liaetlve iippearanee. Set of three, 5Ue. 

No. 12 ORSMA ADVERTISING DISPLAY SIGN 

A two enlor >Ikh minted in h.rire letters with )( „ir nam, , add.es, 
and leleiihntie. with (he se s ,l of the As«*iation. This .j^.j |, M |.i 

In .man. ires of 2.', or mote and is .i| f lir harming h, stun,. 

nniies, eti., for ndvenising |iui|iuse&. Sei uf 2:, ends $;; 00 

No. 13 RADIO SERVICE MEN'S ASSORTMENT 
PACKAGE 

This Includes nne cold filled 1. I hull on, inn letterheads Inn 

env, lopes .Mi xenhe lee ards. ljM d lahrU pilnied nith'uui 

name at.il ^addie* y desi u i.ed „!,„„., The whole assortm.m 

• •••■> — ?.{.00 — a wurth-ivhile saving. Complete. $3.00. 

No. 14 ORSMA MEMBER CERTIFICATE 

A hnml-orne dlptmiui-llke eert ifh ate engrated on sMtT iidluru-h, r.d. 
The in ill ite Is persontially >lmied hy the President at ,d K\ei ill l\> 

Sei retarv ami the e»irp<iralloii stiirnn of Hi,. A^ielal lun is im,, r . ■ | 

on a led seal attached to it. >ou r , ,ertlthate in »r .md 

dale if M'gKliallnii are leitered hv hand and the iVrtill.ate Is 
mailed in a i .irdlward tuhe tu insure sale delivery. K«,h Sue. t lii> 
lor inr postage. 1 




No. I— «0c |H*r 100 
$3.00 per 1000 



No. 3 — <>0e i»er 100 
$3.00 per 1000 




Stkphkn >L\uko 



129 B., s Mc. 1^ 
AKitiiN.II 



No, fi — '."ic per liNt 
91.00 per 1(N>0 




No. I — liCIo per 100 
$3.00 per 1000 



RC-7:i4 



OIMCIAL RADIO SERVICE MEN'S ASSOCIATION «m>«i 
W Hudson Street, New Ymk, N. V. 

IMense semi mo Ihe fullowin- R.M>Ifl SKIIVH K MKN'S K8SKNTIAI.K whli h I 
Ik.m. seJe.tei from this n.lviTf ln.lli.-ni. .M \ mmit tnlnv for S... ... Is en- 

eiosi-.i. scm ntntttuHtr in form of ilicrt i„ muiati ur<lv,\ Kmixtvr it'ttvf if it 
n.ittttutx nt«h, turn m\if of inutttt >l t . 1'usttttn Stum {is. 



Nnnu> OKSMA No. 

A-l'lress ntv amI StJ|(r 




RADIO HEADQUARTERS 
Engineering... Class B am- 
plification makes for eco- 
nomical operation and gooc! 
fidelity. Automatic tone 
control. More exclusive 
features than any other. 
Look at this workmanship 
— you can't go wrong on an 
RCA Victor Auto Radio, 
Model M-123! 



OFF FOR A DAY of 
Delight . . . and with an 
RCA Victor Auto Radio, 
Model M-123 as com- 
panion, it's twice as 
much fun. All programs 
come in clear, sharp, 
distinct and with amaz- 
ing tone. 




new de luxe 

scores tremendous hit! 



. . , now all of radio's great programs 
brought in any time , an y where as you 
ride, park or picnic in superb model 
with thrilling realism and delightful tone 




ITMODERN DESIGN... to fit 
Si' the new cars, or blend with 
W the older. A complete unit, 
easily installed, efficient in 
operation, Model 123 is a 6- 
tube superheterodyne, RCA 
Victor Auto Radio. 



CONVENIENT OPERATION . . . marks 
M-123. An "airplane-type" dial that is illu- 
minated. Geared for accuracy in station 
selection, you get the program you want 
whenever or wherever you want it ... on 
the road, at the summer camps or cottages, 
at the beach — everywhere! 

A TURN OF A SWITCH. ..and your car is 
flooded with music. M-123 operates with 
the motor on or off.. .or at any speed. RCA 
Radiotrons assure perfect reception, too! 





RCA VICTOR CO., Inc. 

Camden, New Jersey — " Radio Headquarters' 
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